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Abstract
This study investigates the social interactions occurring between pairs o f Year 3 children within 
a LogoWriter computing environment. Two projects were undertaken. In Study, A eight children 
working in pairs for 10 half-hour sessions over ten weeks were given diagrams o f actual 
LogoWriter printouts with brief written instructions to reproduce on the screen using LogoW riter 
commands. These children had already had eleven weeks o f working together with their partner 
on LogoWriter. It was anticipated that the children would reveal what they were thinking as they 
performed the tasks. This did not happen, so Study B was undertaken. In Study B four children 
without any prior knowledge o f LogoW riter worked in pairs for 10 half-hour sessions over ten 
consecutive school days. They were given written instructions for projects to be constructed on 
the screen using LogoWriter commands. Also the teacher/investigator involved herself by asking 
prespecified questions in an attempt to have the children verbalise their thinking as they performed 
the tasks. Single sex pairs were used in both studies.
All sessions in both studies were recorded on videotape amounting to 30 hours o f videotape. The 
videotapes were transcribed and the interactions were coded for task performance, seating 
position, keyboard control, verbal conflict, physical conflict, proportion o f exchanges, planning, 
computer input, discussion of LogoWriter, pleasure statements, "fooling around", asides, 
expressions o f camera awareness, awareness o f time, interactions with other classmates and 
interruptions. The pairs o f students in each o f the studies were compared with the other pair(s) 
in that study. Results revealed very different partnerships in each o f the studies. In Study A the 
social context that the pairs established with each other had much more influence on the 
performance of the task than their prior level o f academic achievement. The qualities o f social
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interaction within the pair did not always reflect the level o f task achievement. There was a lot 
of contention regarding controlling the keyboard which was shared in several different ways, some 
o f them collaborative. There was verbal conflict over completing the task, control o f the 
keyboard and standover tactics. Physical conflict was mainly over keyboard control. The number 
of verbal exchanges varied between pairs and it fluctuated across sessions in some pairs more than 
others. Planning was not an observed strength in any of the pairs.
In Study B the children discussed the LogoWriter program as they performed the tasks but did 
not give reasons or state in detail what they had done or intended to do. The children often 
became annoyed when their partner questioned them. At times they even ignored the teacher's 
questions. They did not want to be interrupted. The children resisted planning as they considered 
it a waste o f time.
While the studies initially sought evidence o f thinking or cognitive skills, the data were not able 
to support analysis o f this. However, the studies indicate that verbal exchanges are generated 
when children work together in pairs, but these exchanges are not always beneficial in performing 
tasks. The children in both studies displayed proficiency in using LogoWriter commands to 
manipulate the turtle on the screen to perform the given tasks in spite o f competing for physical 
control o f the keyboard.
1Chapter One
Introduction
1.1 Introduction
The use o f computers pervades modem society. We encounter computers in 
many ways, some more obvious than others—whether this be in the bar code on 
goods in supermarkets, children's simple toys or automatic banking facilities.
The use of computers has significantly affected the rate o f change in society and 
has largely determined the nature o f this change. The pervasive use o f 
computers in society and the concurrent explosion o f information has already 
had a significant impact on education in Queensland. (Guidelines for the use o f 
computers in learning, 1995, p i . )
However, research on how children interact with computers and how they interact with each other 
in a computer environment is still relatively under-researched given the importance o f this 
technology in the future.
1.2 My Interest in Computers
Ever since being introduced to computers while doing third year statistics in Psychology I have 
been interested in computers. During the course we keyed in statistical information at a computer 
terminal. Later we had to drop into the computer centre to pick up our set o f  punched cards so 
we could use them as input for our next statistical analysis exercise. As an alternative to punched 
cards we sat at another machine and churned out metres o f punched black paper tapes. We 
always had to pick up the printed outputs from the computer centre.
2When personal computers became available I purchased an "Apple Look Alike" and later 
upgraded to an Apple He. When I started this thesis I was still on the Apple He but found it was 
not going to be adequate to cope with the task in hand so I upgraded to an IBM compatible.
Therefore as a primary school teacher, when computers were introduced into the classroom I was 
keen to use them. At first the staff decided to purchase Commodores. Because o f security the 
computers had to be kept in the office and if we wanted to use them we had to carry them to and 
from the classroom each day. This meant disconnecting and connecting the cords every time as 
well as physically moving them every day. It was against school policy for the children to carry 
them so the teacher had to carry them. In spite o f this I generally had a computer in the 
classroom. Later the school upgraded the computers to Apple E and then Apple IIGs. At times 
I was able to have a computer in the classroom but at other times had to share with one or two 
other classes. Old cupboards were renovated and put on wheels so that computers could be 
moved from room to room but now they were kept in the classroom instead o f having to make 
a daily trip to the office for storage.
When I was considering a topic for my thesis I decided on computers in the classroom as I was 
interested in how children work at computers. My supervisor suggested that I  use the LogoW riter 
program as it is open ended and therefore gives the children more opportunity to control their 
computer environment. A Year Three class was chosen as that was the class I was currently 
teaching. Pairs of children were used in my study as it was envisioned that the children speaking 
with each other would reveal what they were thinking as they worked on the given task. Some 
research studies had shown that children's learning is enhanced when they have the opportunity 
to discuss the topic as they work with their peers and this was a central interest for me. As I
3discuss later, their thoughts were not revealed but several other interesting aspects were apparent 
when the videotapes were transcribed and analysed.
1.3 Purpose of the Study
The purpose o f this study was to investigate the interaction occurring between pairs o f  Year 3 
children within a LogoWriter computing environment and to monitor the effect o f this interaction 
on the learning o f Logo as a computer language.
1.4 Significance of the Study
The literature on children using computers in the classroom has included these main points:
• Since we are in the age of technology children need to be provided with computer skills.
• Computers are used as another resource such as books and blackboard and chalk and do 
not compete with the classroom teacher.
• Depending on the group compatibility it may or may not be beneficial for children to work 
together in pairs or groups at the computer.
Observations from the literature provide some information on the introduction o f computers into 
classrooms. It is generally agreed that computers should enhance children's learning and are seen 
as being powerful learning devices. While there is some concern that computers encourage 
children to work alone it is also envisioned that computers create environments in which teachers 
and children can work together. However, a lot o f questions remain. This study allowed me to 
investigate the following interests:
• How children actually worked together, what social interaction occurred at the computer 
and whether they kept on task.
4• I f  co-operative work at the computer enhanced learning.
This study can add to our knowledge of children's use of computers in the classroom specifically 
by observing the details o f their interactions when they work together. The significance for me 
as a teacher, having done the videotaping and watching and then observing the children working 
through the computer activities, made me much more alert to what was being done. Normally 
a teacher is too busy and therefore the teacher's observational capacity is restricted. So by 
videotaping and analysing I was able to observe what we as teachers do not usually see (Mehan, 
1993), and this is reported in chapters 3 and 4.
1.5 Design of the Study
Two projects were undertaken. In Study A, conducted in 1991, eight children had worked 
together in same sex pairs for at least one session a week over a period o f eleven weeks to 
develop familiarity with the LogoWriter Program. Two pairs o f children had high academic 
achievement and two pairs of children had average academic achievement. For the study, 
following an initial introduction to the key commands in LogoWriter, the children were given 
specific tasks to perform. They worked on the tasks in a further 10 half hour sessions over ten 
weeks. The ten tasks consisted o f diagrams o f actual screen printouts o f figures created using 
LogoWriter commands along with brief instructions to reproduce them on the screen by writing 
a program in LogoWriter.
The tasks consisted o f drawings o f a square spiral, a castle wall (which had to be filled in brown), 
faces based on squares, animals based on rectangles, rows of squares involving the use o f the 
REPEAT command, rectangular flags, a brick wall, circles o f different radii, a picture requiring
5the turtle to be changed into different shapes and a border made with stamped train shapes. Each 
o f these ten sessions were recorded on video. Study A allowed me to address the first research 
question concerning how children actually worked together, what social interactions occurred at 
the computer and whether they kept on task.
In Study B, conducted in 1993, two boys and two girls worked together in same sex pairs. These 
children were all high achievers both in reading ability and in general academic achievement 
including mathematics. They had no prior knowledge of LogoWriter ox Logo. The children were 
given ten tasks to perform during one of each o f the half hour sessions over ten consecutive 
school days. These tasks were designed by me and intended to guide the children's learning o f 
how to  program using LogoWriter. The tasks were presented as written instructions with no 
diagrammatic representation. The projects were to be constructed on the screen using 
LogoWriter commands to direct the screen turtle. Commands could be in the format o f the whole 
word or a specified abbreviation followed by a space and then a number. RIGHT or RT directed 
the turtle to rotate to rotate clockwise a certain number o f degrees. LT directed the turtle to 
rotate counter-clockwise a certain number of degrees. FD directed the turtle to move forward 
a certain number of steps. BK directed the turtle to move backwards a certain number o f steps. 
These tasks included using FD, BK, RT and LT to draw a square, a rectangle and triangle; draw 
a house with windows and a door; using REPEAT to draw a number o f squares and rectangles; 
drawing an animal made of squares and rectangle; creating a street scene by changing the turtle 
into houses, trees and cars; using SHADE and FILL to fill in a closed shape; writing a procedure 
on the flip side; writing a procedure to draw a house; making circles o f various sizes and using 
the multiple turtles to  draw different shapes. Each of the ten sessions was recorded on video. 
Study B allowed me to address the second question concerning if co-operative work at the
6computer enhanced learning, in this case programming.
In all the study is based on six different pairs o f children. Study A involved 40 sessions with a 
total o f 1171 minutes (19 hours 31 minutes) of videotaped interactions. The average session was 
29 minutes. Study B involved 22 sessions with a total o f 639 minutes (10 hours 39 minutes) of 
videotaped interactions. The average time was 30 minutes excluding Session 11, which was 15 
minutes for each pair.
In both studies all the sessions were recorded in the classroom o f the investigator while the whole 
class was present. The rest o f the class worked on quiet activities in their places while the session 
was being videoed. In both studies there was only one computer in the classroom. The videos 
were transcribed and the interactions compared and analysed.
1.6 Constraints of the Study
It was not possible to involve the whole class in either study as there was not sufficient time 
available as other subjects areas had to be covered by the class teacher who was also the 
investigator. Four pairs of same sex and similar academic achievement were chosen for Study A 
and two pairs o f same sex high achievers were chosen for Study B. In Study A (1991) as the 
class was a Year 3/4 composite the choice of children was limited as there were seven boys but 
only four girls in the year 3 section o f the class. One child was frequently absent and was 
therefore eliminated from the study and replaced by a child "borrowed" from a neighbouring Year 
3 class. This replacement child did not have the same prior exposure to LogoWriter or the 
opportunity to become used to working with her partner. This may have been the reason she 
relied on her partner more with respect to knowledge about the program.
7In Study A, except for the "borrowed" child, the children had the opportunity to become familiar 
both with the program and with their partner for a period o f eleven weeks before starting the 
specified tasks. In Study B (1993) the children did not have the opportunity to become familiar 
with LogoWriter before starting the specified tasks as I was anticipating a transfer to another 
school to occur at any moment and was therefore advised by my supervisor to undertake the study 
without delay. Neither did these children have the advantage of working on the computer with 
their partner prior to the commencement o f the sessions.
The children did not choose their partners in either study. The teacher chose the children and 
paired them off. In Study B the choice was also limited as there were not many high achievers 
in the class. A further limitation to a larger sample was the number o f available computers. In 
Study A three classes had to share one computer. For the purpose o f the study, this computer 
was used exclusively by the class involved in the study and a computer was borrowed from 
another school for the use o f the other two classes. For Study B more computers had been 
purchased by the school, so the class had the exclusive use o f the computer in their classroom.
Prior to entry to  the classroom the children's previous classroom experiences with computers 
varied from none to regular use where the computer was incorporated into classroom lessons. 
Some children had no prior classroom experience as their teachers didn't use computers in the 
classroom as they resisted their introduction or did not feel comfortable with them. Other children 
had regular use o f classroom computers as their teachers confidently used computers or else had 
a computer literate child attend to any computer problems. In the classrooms under investigation 
all the students in both Study A and B had used the following programs: Cunning Running, 
Reader Rabbit, Rosie, the Counting Rabbit, The Sleepy Brown Cow, What Makes a Dinosaur
8Sore, Print Shop and Teddy Bear-rels o f Fun. Cunning Running involves the basic skills of 
reading and understanding map language. Reader Rabbit uses animated conveyor belts and word 
trains to sort words and label boxes to develop reading and vocabulary skills. Rosie, the Counting 
Rabbit, The Sleepy Brown Cow and What Makes a Dinosaur Sore are interactive and open- 
ended. They involve reading the story and then altering or creating a new illustrated story based 
on the existing graphics and animation. Print Shop was used to design and print cards and signs 
using the available graphics. Teddy Bear-rels o f Fun was used to create and print pictures using 
teddy bear characters, backgrounds, scenes and props.
In response to an oral survey conducted at the end o f each study and given only to the children 
involved in the study, the children in both studies reported that they had no experience with 
computers at home. In Study A none of the children had computers at home. In Study B the girls 
did not have computers at home but even though the boys did, these computers were used only 
by their fathers.
Another pertinent fact that bears on the data in this study was that the children had had little 
opportunity to experience co-operative learning. Most o f the learning activities in the classroom 
were based on individual achievement. This is important because the children were not used to 
working together on learning tasks.
An early summary of the project (Topel, 1997) has been published (see Appendix A).
91.7 Key Research Questions
The two aims in this research were to address the following interests:
• How children actually worked together, what social interaction occurred at the computer 
and whether they kept on task.
• If  co-operative work at the computer enhanced learning.
To address these more general aims the following detailed questions were investigated:
• What social interaction occurred between the pairs of children that might be seen to affect 
the completion o f the task?
• How many tasks were completed in the given time?
• How well were the tasks completed?
• Did students plan how to perform each task?
• What was the nature of the discussion as they performed each task?
• How did the children work together on the computer?
• What cognitive growth was demonstrated in their approach to  solutions to the problems 
presented?
• Did some individuals or groups learn LogoWriter commands more easily than others?
• Did the students enjoy using LogoWriter?
1.8 Organization of the Thesis
In Chapter Two I review the literature on computers with respect to my study. Since we are in 
the age o f information technology computers are o f major concern. Computers are seen as 
powerful learning devices and therefore their role in the classroom needs to be considered as well 
as how teachers use them to enhance learning. The origins of my interest in Logo are discussed, 
along with the reasons for teaching it. Issues surrounding the age at which to introduce Logo to
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children and research o f Logo in schools are investigated. The success o f young children with 
Logo and their understanding o f angles are considered. More recent Logo based programs are 
presented. Since LogoWriter was selected as the computer environment for the children in this 
study, it is looked at in more detail. Instruction methods used to teach Logo and the importance 
o f the process involved are next reviewed. Finally but not least, research on the social interaction 
between pairs and groups of children as they work together is considered.
In Chapter 3, the designs for both studies are presented. Details concerning the participants' ages 
and level o f academic achievement are listed. The LogoWriter tasks are presented in detail and 
show the improved shape of the turtle. The procedure followed involving the use o f videotape 
to record the children's interaction is described.
In Chapter 4, the analytic procedures and results for Study A, are presented. This includes the 
generation o f the data from the transcribed videotapes. This data is analysed with respect to 
different dimensions o f observed behaviour. Tables and graphs generated from these observed 
behaviours are presented in detail and discussed.
In Chapter 5, the analytic procedures and results for Study B, are presented. Again the tables and 
graphs generated from the observed behaviours transcribed from the videotapes are presented and 
discussed.
In Chapter 6, the children's success with LogoWriter in both Study A and Study B, are discussed 
with reference to the difficulties which were reported in the literature reviewed in Chapter 2.
11
Finally in Chapter 7, the summary o f the findings o f both studies, limitations o f the study, my 
reflections on methodolgy and suggestions for future research are presented.
12
Chapter Two
Review of Literature
2.1 Chapter Outline
This chapter reviews the literature on computers in the classroom with respect to aspects which 
pertain to this study. The justification for introducing computers in to education is considered 
first. The age o f information technology has made it necessary for children to become computer 
literate so the role of computers and how teachers use them in schools are surveyed. Next, since 
LogoWriter is used as the computer environment in which the children worked in this study, Logo 
and underlying assumptions about learning are investigated. Research on children's use o í Logo 
in schools is next considered and includes children's success with Logo and their understanding 
o f angles. More recent developments in Logo are examined with more attention being applied to 
LogoWriter as it is the selected program. Instruction methods used to teach Logo, the importance 
o f the process involved and the teacher's role are investigated as they have a major part to play 
in the learning environment. Finally, research on social interaction between pairs and groups o f 
children as they work together are reviewed, as the social environment is an important aspect of 
this study.
2.2 Justification for Introducing Computers in Education 
2.2.1 Age of Information Technology
The main reason for introducing computers in Education is that we are in the age o f  information 
technology and both educators and parents have felt a need for the next generation to have 
computer skills (Williams, 1986). Technology has bought many changes in the processing of 
information. For many centuries books have stored information which has been beyond the 
capacity of personal memories. But now, books are giving way to computers as they allow more
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efficient retrieval with greater speed (Underwood & Underwood, 1990). Bork (1984, p. 178) 
stated that "The computer is the most powerful new learning device since the invention o f the 
printing press and the text book". Bork believed this as he felt that computers allowed 
personalized interactive learning.
2.2.2 Role of Computers in Schools
The role of computers in schools has caused some concern to educators. In a review on Play and 
Learning with Computers, Simon (1985) found that the main concern was whether computers 
would encourage solitary activities rather than those promoting social interaction and co­
operation. Another concern has been that computers would replace teachers. According to 
Williams (1986), computers do not replace teachers but enhance the basic resources which 
teachers have available. Geisert & Futrell (1990) see teachers and computers as educational 
teams because teachers can do many things better than computers, so by using computers teachers 
can do an even better job o f teaching. Jones & Mercer support the idea o f Cole & Griffen (as 
cited in Jones & Mercer, 1993) that computers do not replace people, but the interactions among 
people are reorganized and new environments are created in which children are educated. Jones 
& Mercer (1993) see computers as mediums through which teachers and learners can 
communicate. So the computer is not seen as replacing teachers but being used by teachers to 
support the learning environment in which the teacher and the children work together with the 
computer.
The computer is seen as a tool used to support and enrich the educational environment of young 
children (Simon, 1985). Winlkler, Shavelson, Stasz, Robyn & Feibel (1985) also see computers 
as being a tool for teachers to use. Seymour Paperi: (1986a) sees teachers using computers just
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as easily as they use books, chalk, paper and pens. Computers are simply an extra tool for 
teachers to use. He does not see computers controlling either lesson content or teaching methods. 
Papert gives an example of having children draw a skeleton using LogoWriter instead o f with 
pencil and paper. The computer is also seen as simply another resource which happens when the 
children use computers for scribbling, writing, doodling and drawing as well as word processing 
(Siann & Macleod, 1986).
Bork (1985) has been concerned about the effectiveness o f computers in education. Ten years 
later Bork (1995) is still concerned that the great potential for major educational improvements 
has not occurred. Simply having computers in the classroom does not improve learning. Kay 
(1996) suggests that putting a computer in a classroom and expecting it to produce learning is like 
putting a piano in a classroom and expecting it to produce musicians. Kay is concerned that 
computers are not being in the classroom as they could be to enhance learning. Bork (1995) 
asserts that information access is often confused with learning.
The Queensland Education Department is concerned about how computers are benefiting learning 
in Queensland classrooms. In an effort to improve how computers are being used in the 
classroom the Minimum Standards fo r  Teachers - learning Technology (1998) has been 
implemented. All teachers are required to have gained these standards by the year 2001. 
Teachers need to be familiar with computer hardware and software and able to produce 
documents using basic word processing, use the Internet to search and locate information and 
send and receive email messages. Teachers need to be familiar with computer learning policies, 
evaluate and match software with curriculum goals, prepare lesson plans using suitable software 
for the class and organize children's access to computers.
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The role o f computers in the classroom has changed with the CD-ROM (Compact Disk-Read 
Only Memory) and with the mushrooming of the Internet which offers unlimited possibilities in 
the classroom. According to Giacquinta, Bauer & Levin (1993) CD-ROM based technologies 
and interactive media have a promising future. Bork (1997) believes that new approaches are 
needed in education in the form of highly interactive voice activated software on CD-ROMs and 
networks that cater for individualized learning so that all students can master learning. Curtiss 
and Curtiss (1995) linked Grade 2 children with college students through the Internet and report 
that the children's writing was enhanced as writing became "real" to them because it was 
meaningful as they received written responses from the college students. Lynes (1997) used the 
Internet with Grade 4 children to link up with 12 other classrooms around the world as they 
studied mathematics. According to Peterson & Facemyer (1996) the Internet creates independent 
learning activities and facilitates communication among learners and between learners and 
mentoring experts. Therefore the role o f teachers is changing from being information sources 
to becoming learning managers. There have been rapid advances in computer technology since 
this study was conducted.
In summary, computers have been introduced into schools because o f the technological age. 
Computers do not replace teachers but are an added resource for teachers to use. There is 
concern that computers are not being used effectively in classrooms. The Queensland Education 
Department has implemented Minimum Standards fo r  Teachers in an effort to improve computers 
use. With the recent rapid advances in computer technology the role o f the teacher is changing 
from being information sources to learning managers.
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2.3 Logo and Underlying Assumptions about Learning 
2.3.1 The Origins and Interest of Logo
Seymour Papert, a mathematician and one o f the early pioneers o f Artificial Intelligence, 
developed Logo in 1980 as a computer program to be used by children (Papert, 1980). Logo 
comes from the Greek word logos which means thought or word. Logo is based on the computer 
language LISP  (whose name comes from List Processing) which was created by John McCarthy 
in 1958. LISP  is based on the idea that programs should be able to manipulate and create other 
programs as well as to manipulate data. These capacities makes LISP  valuable to researchers in 
the field o f artificial intelligence, since it allows the construction o f self-modifying programs that 
can learn from experience. All procedures in LISP  are functions that return a value when used. 
Therefore, LISP  programs look like mathematical functions even when they include words and 
sentences. LISP uses recursion, one o f the most powerful concepts in programming. Recursion 
allows a procedure to be defined in terms of itself. This gives LISP  programs a level of elegance 
that is lacking in languages such as BASIC. Logo has the power o f LISP  but is easier to learn and 
use. LISP  is a difficult language to learn (Thornburg, 1986).
Papert (1980) was concerned about how personal computers were being used. He was 
interested in how computers might affect the way people think and learn. He envisioned 
computers influencing mental processes of humans even when they were far removed from 
physical contact with the computers. He was particularly concerned with how children used 
computers.
Papert stated (1980, p. 5) that:
In many schools today, the phrase 'computer-aided instruction' means making the
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computer teach the child. One might say the computer is being used to program  the 
child. In my vision, the child programs the computer and, in doing so, both acquires 
a sense o f mastery over the piece of the most modem and powerful technology and 
establishes an intimate contact with some o f the deepest ideas from science, from 
mathematics, and from the art of intellectual model building.
Drill and practice programs appeal to teachers because they resemble traditional teaching 
methods. But Papert envisioned computers being used by children to generate powerful ideas 
and to generalize this into other domains of problem solving. Logo is more demanding than drill 
and practice programs as it requires the user to plan ahead and think more and consequently is 
far more beneficial (Bower, 1985). According to Scrimshaw (1993) drill and practice programs 
which are based on Skinner's behaviourism o f reinforcement o f responses only require low level 
learning.
Papert believed that children could become sophisticated programmers. Programming a computer 
was simply communicating to the computer in a language that both the human user and the 
computer understood. As most children learn their native language easily, Papert envisioned it 
was possible to design computers so that learning to communicate with them was a natural 
process, more like learning French by living in France rather than trying to learn French in the 
classroom setting o f a foreign country.
Papert also envisioned that learning to communicate with computers might change the way other 
learning takes place. He considered that children would learn mathematics as a living language 
as they explored the computer generated "Mathland". They would learn to speak mathematics. 
Papert (1984, p. 38) created a computer "environment rich in natural learning ... making
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mathematical events and concepts a part o f the child's natural life".
In the development of Logo, Papert based his ideas on the philosophy o f Piaget and information 
processing psychology. Piaget's theory o f learning included the concept o f learning without 
being formally taught. Learning is seen as the natural spontaneous action o f people in interaction 
with their environment. Although it is learning without a curriculum, the children are not left 
alone. The children are supported as they build their own intellectual structures with materials 
drawn from their surrounding environment.
According to Solomon (1986), Piaget's most important contribution to learning and to  Papert's 
Logo was not his "stages o f development" but the idea that people possess different theories about 
the world. These theories are shaped by their environment and experience.
As a child Papert had developed an intense interest in the components o f cars. He was 
particularly fascinated by gears. He found that gears helped develop his mathematical ideas. The 
gears were part o f his environment and he used his body to think about how the gears moved. 
He would feel how gears turned by imagining his body turning, the gears serving as objects with 
which to think. His goal was to design other objects so that children could use them for thinking. 
Hence the Logo  turtle was invented as an object to think with.
The turtle is a computer controlled cybernetic animal. Logo is a computer language through 
which communication with the turtle takes place. Some turtles are abstract objects that live on 
computer screens. Others are floor turtles that can be picked up like any mechanical toy. The 
turtle can be made to move by typing commands at a keyboard. The command word or given
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abbreviation is typed in followed by a space and then the operative number.
. FORWARD 100 or FD 100 makes the turtle move forward in a straight line a distance 
o f 100 turtle steps o f about a millimetre each.
. BACK or BK causes the turtle to move in a straight line in the opposite direction to 
which it is facing.
. FORWARD and BACK cause the turtle position and direction to change but its "head" 
remains facing the same direction.
. RIGHT 90 or RT 90 causes the turtle to pivot in place through 90 degrees towards the
right.
. LEFT 90 or LT 90 causes the turtle to pivot in place through 90 degrees towards the
left.
. RIGHT and LEFT cause the turtle to pivot, to change heading direction while remaining 
in the same place.
. FORWARD, BACK, RIGHT and LEFT need to be given a number - an input message - 
to say how much to move. For example, a user types in FORWARD 50.
. PENDOWN or PD causes the turtle to lower a pen so as to leave a visible trace of its
path.
. PENUP or PU instructs the turtle to raise the pen so that no path is left when the turtle
moves.
The idea of programming is introduced through the metaphor o f teaching the turtle a new "word" 
or command. New commands, such as SQUARE or TRIANGLE, are defined by the child. 
These commands once defined can be used to define others. In the Logo environment, when 
children sought help in how to make the turtle draw something such as a circle, Papert envisioned
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that the instructor would not provide the answer but introduce the children to playing turtle. This 
meant the children were encouraged to move their bodies as the turtle would have to move on the 
screen to form the desired shape. This method tries to establish a firm connection between 
personal activity and the creation o f formal knowledge. So that children are learning how to 
exercise control over an exceptionally rich and sophisticated microworld, in turtle learning, the 
goal is not to learn formal rules but to develop insights into the way they themselves move about 
in space.
Papert (1980) asserts that under the right conditions children acquire a proficiency with 
programming that make it one o f their more advanced intellectual accomplishments. For the right 
conditions the learning environment demands free contact between children and computers. Jones 
& M ercer (1993) assert that Papert's approach o f having a very high exposure to Logo is not 
readily available because o f economic feasibility of providing a computer for each child and if 
extra time is given to Logo and maths then other subject areas suffer. Also in Papert's writing 
there is very little consideration given to the role o f the teacher and the social environment. The 
emphasis is completely on the learner. Cohen (1990b) believes that the teacher's role is crucial in 
creating the classroom environment and culture.
2.3.2 Why Teach Logo?
There are several reasons offered for teaching Logo to children in schools. Perkins, Schwartz, 
& Simmons (1988) suggest that Logo programming should be taught as an introduction to 
technical skills and for the development o f cognitive skills. They believe there is a difference 
between teaching for programming competency and teaching for cognitive skill transfer. The 
teaching of Logo involves trying to foster cognitive skills through programming. Another
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reason is that some knowledge o f computer programming can be viewed as a piece o f culture by 
dipping just a toe into the stream o f information processing that flows so strongly in today's 
technologically orientated society for the sake o f better comprehension o f the modem world.
According to Littlefield et al. (1988) the main benefits from learning Logo  are the cognitive 
benefits, learning from errors and increase in self esteem. Maddux (1989) suggests that because 
some educators have made extravagant and unproven assertions about the benefits o f teaching 
children to program in Logo, this does not mean there are no good reasons to teach Logo. Rather 
Maddux believes that teaching Logo is worthwhile because it provides a success experience and 
motivation, is self-correcting, gives extensive practice in spatial relationships, promotes social 
interaction and peer acceptance and enables children to use numbers and mathematics in an 
interesting setting.
Based on a review o f research, Mayer (1988) suggests that there is a limit to pure discovery as 
a method of instruction for programming, as results from research indicate a need for more 
guided and mediated instructional methods in real classrooms. Instead o f computer programming 
being taught as a vehicle for learning problem-solving skills, he argues that computer 
programming should be viewed as a subject to be learned for its own sake. There is also a 
challenge for researchers and educators to understand the relationship between learning to 
program and learning to think. Some researchers have pinpointed the conditions under which 
learning to program appears to be related to learning to think (Clements and Merriman, 1988, Fay 
and Mayer, 1988, Lehrer et al., 1988, Littlefield et al., 1988 and Perkins et al., 1988.) These 
conditions include initial mastery of the syntax o f the language, the development o f appropriate 
mental models o f the system, and the acquisition of strategies for how to solve procedural
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problems.
Lehrer, Guckenberg & Sancilio (1988) suggest that learning to program may influence 
intellectual development in a variety o f ways. The effects o f learning to program include the 
cognitive, metacognitive and epistemic. Cognitive effects are the influences of programming on 
the search processes and the knowledge structures involved in thinking. Metacognitive effects 
are the influences o f programming on processes that serve to monitor the progress and products 
of cognition. Epistemic effects are the interpretative framework learners apply to the instructional 
context which regulates their thinking. In the studies reviewed in this section the researchers 
believe that teaching Logo is beneficial to children.
2.3.3 Age to Introduce Logo
Researchers have considered at what age children should be introduced to Logo. According to 
Tan (1985) Logo should be used in pre-schools, not because these children will need to use it in 
later life, but because it is suitable for pre-schoolers at their present level o f development. 
However, he recommended for this age group that Logo should have some modifications such 
as having commands redefined as single letters. Watson, Lange & Brinkley (1992) also suggest 
that Logo is suitable for preschool children aged 4 and 5 year old, as they can quickly learn to 
use problem-solving strategies within modified Logo environment. Maddux (1989) believes that 
Logo is not suitable for the very young child and that grade three is probably the earliest age for 
serious instruction to begin. Krasnor & Mitterer (as cited in Maddux, 1989) recommended age 
twelve as the minimum age to begin Logo instruction. Researchers vary regarding the most 
appropriate age at which to introduce Logo to children. In a later section on Pre-Logo 
Microworlds it will be seen that these various modifications to Logo allow young children to
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successfully explore a simplified Logo environment.
In an Internet interview Papert (1994, p. 2) stated that he was "programming computer systems 
for very young children, I mean very young, starting from age two to three" as he believes there 
are no thresholds as "with more powerful computers ... a lot more support" can be put into the 
system.
In summary, Seymour Papert developed Logo and envisioned computers being used by children 
to generate powerful ideas. As a child Papert was fascinated by gears which inspired the Logo 
turtle. Papert believed that under the right conditions children could acquire programming 
proficiency. Jones & Mercer (1993) consider that high exposure to Logo is not economically 
viable nor desirable as other subject areas would suffer. Logo has mainly been taught for the 
development o f cognitive skills. Researchers vary regarding the most appropriate age at which 
to introduce Logo to children.
2.4 Research on Children's Use of Logo in Schools 
2.4.1 Research on Logo in Schools
Logo has been used extensively in schools, especially in England and the United States. Many 
researchers have investigated Papert's claims that learning to program in Logo has a positive 
effect on other aspects o f thinking. According to Bracey (1988) outcomes have been mixed.
Clements (1986) assessed the effects o f learning computer programming in Logo and computer 
assisted instruction on specific cognitive skills. Seventy-two 6- and 8- year-old children in grades 
one and three were pretested to assess pretreatment level of operational competence in
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classification and seriation, metacognitive skills, creativity, and reading and mathematics 
achievement and ability to describe directions. The children were randomly assigned to one of 
three treatment conditions for 22 weeks. The treatment groups were (1) computer programming 
in Logo, (2) computer assisted instruction and (3) the control group with no computer work.
For the first two groups using computers, three pairs o f children worked on three computers 
under the guidance o f one or two teachers each session. The computer assisted instruction 
treatment consisted of a sequence of commercial computer programs, including drill, tutorial and 
problem solving lessons, designed to teach aspects o f reading and arithmetic. The control group 
received no computer treatment but participated in regularly scheduled classroom lessons. 
Posttesting revealed that the Logo programming group scored significantly higher on measures 
o f operational competence on two of the three measures of metacognitive skills, on a measure o f 
creativity and on describing directions. No differences were found on measures o f reading and 
mathematics achievement. Clements concluded that this study demonstrated that Logo 
programming can increase performance in specific cognitive and metacognitive skills on measures 
o f creativity. However, the results cannot be generalized as these children were not in a 
traditional classroom setting, but had worked in small groups with adequate computer resources 
and with the support o f an ever-available, knowledgeable teacher.
In reviewing the literature on the effects o f teaching computer programming in Logo, Khayallah 
& Van Den Meiraker (1987) found some problems. Most o f the evidence presented in favour of 
the benefits of computer programming was in the form of anecdotal accounts. There were very 
few empirical studies which documented the effects of learning computer programming on various 
cognitive skills such as planning, decision making and problem solving. The review failed to find
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a single study that attempted a longitudinal follow-up o f the children who learned programming 
to  examine any possible long term effects. There was also a lack o f unifying theories which 
resulted in a focus on testing what works and what does not work, rather than attempting to 
specify the underlying processes that might determine success or failure.
Pea (as dted in Khayallah & Van Der Meiraker, 1987) monitored the programming expertise o f 
fifty 9- and 12-year old children after one year of Logo programming. The children were assessed 
for command understanding, program writing and finding errors in prewritten programs. The 
results indicated that most children showed a very poor understanding o f Logo commands and 
the fundamental concepts involving variables and conditional statements. These same children 
had problems with procedural errors, and very few of them were able to detect these errors in 
the prewritten programs.
In a further study, Pea and Kurland (as cited in Khayallah & Van Der Meiraker, 1987) 
investigated another group of 9- and 12-year old children using Logo during a whole school year. 
The Logo experimental group spent two 45 minute sessions per week working with Logo. Both 
the Logo group and a control group were pre- and post-tested on their construction o f a map 
showing the most efficient plan to do a lot of classroom chores. The results showed that the Logo 
group did not design better plans than the control group. It appeared that the exposure to Logo 
did not have a measurable influence on these students' planning ability.
On the basis o f their literature survey, Khayrallah & Van Den Meiraker (1987) concluded that 
the ideal of children discovering complex rules just through interaction with a computer seem to 
be unrealistic. Therefore they suggest that expectations should be lowered and claims should be
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more modest. They also suggest that programming in Logo should be taught for its own sake 
without regard to the ideal o f attaining mastery over powerful cognitive skills that would apply 
to  all situations. They further suggest that it would be better to help children acquire a set of 
domain specific skills that they could use in specific life situations. They finally suggest that 
programming is an activity which may involve curiosity and fantasy, may be fun to learn, and may 
offer early training towards a potential future career.
On the basis o f a review o f research literature on problem solving and critical thinking, Rasch 
(1988) concluded that although Logo did not seem to provide knowledge that could be 
transferred to other domains, it did provide the student with domain rich tools by which creativity 
could be enhanced. Computer software programs that are domain specific and allow for self- 
directed learning seem to offer the best method for meeting goals o f a curriculum that emphasizes 
higher - level thinking strategies.
Journal articles on Logo and children made a brief appearance in 1975 to 1977. In 1981 they 
started to appear again and reached a peak in the years 1984 to 1986. Since then there has been 
a decline except for a resurgence in 1993. This is shown in Figure 2.1. Research has mainly been 
in the United States of America but there are a few Australian studies which have been conducted 
by Yelland (1993, 1995). These journal articles were listed in ERIC searches under Logo and 
children. Many of the articles were not sighted as they were either unavailable or ED on 
Microfiche. The ED Microfiche articles which were sighted tended to be mainly anecdotal
reports.
Journal Articles on Logo and Children
Year of Publication
Figure 2.1
Journal Articles on Logo and Children 
2.10 Young Children’s Success with Logo
The studies to be reported in Chapter 3 and 4 below provide evidence o f how well the children 
were able to complete Logo tasks. Not all studies indicated that exposure to Logo results in 
success. It is useful to review what prior studies have found where children have difficulty. 
Reviews o f research indicate that some problems have been encountered in the use o f Logo with 
young children. Brady & Hill (1984) question the specific skills that can be identified as 
prerequisites for learning to program. They also question the extent to which young children are 
capable o f the linear, sequential thinking required for programming. The problems involve 
concepts such as direction, repeat and procedure writing. In research conducted in a grade two 
classroom o f thirty children, Cohen (1987) found that children had difficulty with FORWARD
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and BACK commands. In Logo turtle steps are too small to be individually visible and are 
represented on the screen as a continuous line segment. There is no notion of a unit o f distance 
because the actual unit is one pixel which is very difficult to see on a screen as it is so small. 
Hence one digit numbers show little effect. As children in the Cohen study had just been 
introduced to two digit numbers at the beginning of the program, they were limited in their ability 
to make meaningful use o f two-digit numbers as inputs to forward and back commands. When 
they used large numbers the wrap-around feature added conceptual complexity and increased the 
children's difficulty in understanding. Most children's ability to estimate distances improved 
during the year.
A ► ◄ ▼
(a ) (b) (c ) (d)
Figure 2.2
Orientation o f Turtle
(a) Home position with turtle facing up, (b) Turtle facing right, (c) Turtle facing left, (d) 
Turtle facing down.
Children had difficulty with RIGHT and LEFT commands in the Cohen study. The concept
29
of the pivotal turning of the turtle around its axis without moving forward in any direction proved 
difficult. M ost o f the children could discriminate their own personal right and left but nearly all 
o f them were unable to tell left and right, when the turtle was facing down or sideways as they 
did not relate to the orientation o f the turtle. The children saw the direction as their personal 
orientation. "According to developmental theory (Benton, 1959; Kieran, 1986) most children 
at this age would not be able to take the point o f view o f the turtle even if they did understand 
their own left and right sides" (Cohen, 1987, p. 128). Figure 2.2 shows how difficult it is to 
discriminate which direction the Logo turtle is facing.
Most children also found it hard to understand the meaning o f the numeric values following the 
RT and LT commands. Some of the reasons for this difficulty relate to the way in which turn 
commands are executed. Usually when a turn command is performed there is no visible 
movement o f the turtle on the screen because it occurs so rapidly. Many children also expect the 
turtle to move "forward" when it has made a turn. (Cohen, 1987).
Kull (1988) also found that 46 Grade 1 children had difficulty with the direction o f the turtle. 
This is a difficult concept for children o f this age. The first strategy used to determine the 
direction was repeating gross motor movements as used in pre-Logo games. If  children were not 
sure whether to use RT or LT they would have their partner stand up and "play turtle". This 
involved having one child pretending to be the turtle while the other child gave the Logo 
commands for the turtle to execute. After a few weeks children developed strategies for dealing 
with these direction errors and after about two months the problem disappeared almost entirely. 
Children in the Kull study devised the following strategies. If  they wanted to turn the turtle 60 
degrees to the left, but typed RT 60 instead they simply typed the inverse LT 60, which put them
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back at the original position and then typed LT again to finish. I f  they made several turns in the 
wrong direction they turned 180 degrees so they could start all over again on the opposite side 
o f  their original starting point.
Another factor is the turtle's graphic representation on the Apple computer screen as a coloured 
equilateral triangle. The turtle's "back" is marked with a line on the base o f the triangle, but this 
line is hardly noticeable when the turtle is heading diagonally. Therefore, when the turtle is 
"slanted", its heading cannot be easily identified as it can be any o f the three vertices o f  the 
triangle. Also as the turtle's rotation movement cannot be seen on the screen, this does not help 
young children gain understanding of the idea o f the amount o f  turning (Cohen, 1987).
Many children in the Cohen study also had difficulty with the REPEAT command. Children had 
difficulty spelling the word but they could refer to given charts. Greater difficulty was 
experienced with understanding the semantics of the REPEAT command. Children confused the 
number appearing before the square brackets, indicating the number o f repetitions with the 
numeric inputs occurring inside the brackets, which were associated with the Logo commands to 
be repeated. For example in the command REPEAT 4[FD 100 LT 90] for producing a square 
with a side o f 100, 4 indicates the number to be repeated which is the number o f sides and 90 
indicates the angle to be turned. Another difficulty was tracing out the anticipated results o f a 
REPEAT command. Children tended to avoid using the REPEAT command as they had 
difficulty internalizing it. It was suggested that the reason may be that the REPEAT command 
was too demanding for young children because of limitations in "working memory capacity" 
(Cohen, 1987).
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Children also had difficulty with writing procedures in the Cohen study. They needed constant 
feedback in the Direct Draw Mode and were not able to plan long sequences o f commands which 
are required in writing procedures. The children needed extensive guidance and tutorial assistance 
throughout the various stages o f the learning process. Such extensive guidance is not practical 
for one teacher with a normal class size o f 25 to 30 children (Cohen, 1987).
As a result o f this research Cohen (1988) suggested that the Logo computer environment should 
be redesigned to cater for the needs and abilities o f young children aged 6 to 9 years. A series 
o f four Pre-Logo Microworlds was developed by Cohen for use in grade 1 - 4  classrooms. 
Cohen (1990a) strongly advocated exposing children to Pre-Logo Microworlds which has been 
tailored to the cognitive and conceptual development o f their age group rather than expending a 
lot o f effort trying to teach them the standard Logo version. Cohen (1990b) has also further 
developed Logo PLUS to make Logo more appropriate for young children and to take advantage 
of the more sophisticated Apple Macintosh. Yoder (1989) highly recommends Logo PLUS as 
it has a number o f  exciting new animation features. In two studies using a modified Logo 
program, Lehrer & Littlefield (1991) found that with more mediation children made fewer errors. 
Modified Logo programs have overcome many o f the specific difficulties children experienced 
with the standard Logo program
2.4.3 Children's Understanding of Angles
Simmons & Cope (1990) carried out tests on the understanding of angles by 59 children aged 
between 9 and 12 years from two primary schools. All the children had been exposed to Logo 
for at least 3 months and some for longer. Simons & Cope (1990, pp. 376 & 377) presented the 
five test items as drawings o f angles with printed instruction and required written responses.
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• Write down the Logo " code required to draw a square and an equilateral triangle".
• "Identify the angle referred to in a Logo instruction".
• "Guess the size o f the angle in degrees" o f figure "with the internal angle marked with an 
arc".
• "Same as 2 except that a dotted line was extended to delineate the external angle".
• "Identical to 3".
They found most o f the children focussed on the internal angle and that they were confused about 
the effect produced by angle commands in Logo. Simmons and Cope (1990, p. 380) suggest that 
"the triangle causes problems because it requires a deeper knowledge about the way angles are 
formed in Logo". Drawing an angle with pen and paper is quite different from drawing an angle 
with Logo. When drawing triangles in Logo it is necessary to focus on the external angle rather 
than on the internal angle. Simmons and Cope (1990) suggest that to  reduce confusion the 
external angle should be marked in some way.
Cope, Smith & Simmons (1992) tested the understanding of rotation and angles in Logo by 12 
children between 10 and 11 years. The children did a 12 hour course in Logo with an emphasis 
on the relationship between the turtle and the external angle in plane figures. The course provided 
a set o f worksheets with tutorial assistance and guidance given by a teacher with extensive 
knowledge o f Logo. Children were given pen and paper tests before and after the course.
Before the course they were first required to look at eight different angles and to state whether 
they were bigger or smaller than a right angle and secondly to estimate the actual size o f eight 
different angles. At the end o f the course they were first required to write down the code in Logo 
to produce a square and a triangle and secondly they were shown a fragment o f a Logo code and
33
angle which the code produced and asked to mark the angle o f rotation o f the turtle. Later 
during an interview on the same day they were asked to estimate the size o f a 120 degree angle. 
There was no indication that the angle had been drawn by Logo.
In the "before the course" tests the average score for the first test was 7.25 for the 8 angles and 
for the second test was 6.1 which indicated that the children had a reasonable concept o f angle 
in the context o f conventional plane geometry. At the end o f the course all the children could 
produce the code to draw a square but only five o f the eleven (one was absent because of 
sickness) were able to write the correct code for a triangle. For the second test only one drew 
the external angle and marked it correctly. Nine o f the 11 correctly estimated the 120 degree 
angle in the interview. Cope, Smith & Simmons (1992) suggest that the development of 
conceptual knowledge concerning angle is related to age.
In a further study Simmons & Cope (1993) involved 64 children aged between 9 and 11 years. 
The children worked in same sex pairs. They had no previous knowledge of Logo so they were 
given a brief introduction to  forward, right, left and clearscreen commands. They were given 6 
angle/rotation problems presented in a Logo environment and 6 similar angle/rotation problems 
presented on paper. The children were required to copy a figure consisting o f a vertical line with 
an oblique line joined to it at the top to produce an angle. For the paper tests the children were 
asked to write down the necessary Logo instruction and for the computer test the children keyed 
in their responses in direct mode and received normal feedback. Discussion between each pair 
was audio taped.
Simmons & Cope (1993) concluded from this study that the type o f feedback upsets the "delicate
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balance" between procedural and conceptual knowledge o f angles. The procedural knowledge 
involves knowledge about controlling the actions o f the turtle on the screen and incorporates 
easier low-level trial and error strategies. The conceptual knowledge involves mathematical 
knowledge such as angle, rotation and distance. Therefore Simmons & Cope (1993) suggest that 
there should be limited feedback.
Clements et al. (1996) investigated third graders and their concept o f turn in a modified Logo 
computer environment, Geo-Logo. They carried out a pilot case study involving two boys and 
two girls all aged 9 years, and then a field study with two classes. In Geo-Logo the turtle turns 
slowly and there is a "Turn Rays" option which shows rays during turns. Interviews, paper and 
pencil tests were used as well as computer tasks. It was found that children used their bodies to 
assist them in determining in which direction to move the turtle. Data from the interviews and 
paper and pencil tests showed that children had a limited knowledge about turns and turn 
measures. Clements et al. (1996) suggest that turn commands are less obvious than movement 
commands because their representation involves a relationship between two graphic objects. In 
the computer environment immediate feedback was beneficial in giving qualitative meaning to 
combining inputs to turn commands with inputs to forward and back commands. This appears 
to be in direct contrast to the conclusion drawn from the Simmons & Cope (1993) study.
Since children experience difficulty with angles in Logo it follows that they would have difficulty 
with triangles. Huber (1985) suggests that according to Piaget's levels o f intellectual development 
concrete operations emerge around seven or eight years of age and therefore it is difficult for 
children to solve a Logo problem such as drawing a triangle. Clements et al. (1996) found that 
in the final interview none o f the children in their pilot study knew that the turns for an equilateral
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triangle measured 120°.
In summary, researchers investigated Papert's claims with respect to Logo and its effect on 
children's thinking. The results have been mixed. Some support while others see Papert's views 
as being unrealistic. The reason that not all studies showed success with Logo could be because 
of the various difficulties children experienced with the program. These main difficulties include 
concepts o f  distance, direction, shape o f the turtle, repeat and procedure writing. Because o f 
these various difficulties several modified Logo programs have been developed. Many children 
experienced difficulties with angles in Logo. It is suggested that conceptual knowledge 
concerning angles is age related.
2.5 More Recent Logo Based Programs
2.5.1 Some Recent Logo Based Programs
There are several other Logo based programs. Logomate was developed to provide a supportive 
environment through which children can progress as they move towards procedure construction 
in Logo  (Pitts, 1990). O bject Logo was created by Greenberg (1991). It was modelled after 
Music Logo which was developed by Bamberger (1986). It focuses on creative arts projects using 
text, graphics and music and thus allows students to encounter the same programming concepts 
from a number o f different perspectives (Greenberg, 1991). M usic Logo replaced all graphic 
commands with music commands. With *Logo (pronounced star-logo) the parallel actions of 
thousands of graphic turtles can be programmed (Resnick, 1990).
Wilensky & Brandes (1990) created a Logo-based environment in which children explore and 
learn about feedback and strategy in a game called Treasure based on the children's game o f hot
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and cold. Lego TC Logo was developed in the mid 1980s in a research group under the leadership 
o f Papert. It is based on building machines from Lego pieces and then controlling the machines 
with computer signals. According to Gorbunov (1994), Lego TC Logo is a practical manifest of 
the theory o f constructionism which Papert developed.
2.5.2 LogoWriter: A Further Development
Papert (1986b) developed LogoW riter as an extension of Logo  to eliminate features o f Logo 
which had been identified as sources o f frustration for children. He also wanted to find ways to 
encourage teachers in the development of a Logo culture. Logo provides children with the power 
to manipulate graphics in an easy-to-leam, natural fashion. LogoW riter gives children the power 
to manipulate text in an easy, natural and leamable way. Logo itself has the capacity to 
manipulate text through programming methods known as "list processing". LogoW riter offers 
similar capabilities but goes beyond Logo by adding a more accessible way to handle text by 
"programmable word processing". This means that whatever you can do with a word processor 
you can now do with Logo. With LogoW riter you have the screen turtle as well as the cursor 
familiar to all users o f word processors. The turtle can be instructed to vanish leaving a pure 
word processor with capabilities of writing, editing, filing and printing.
The word processor o f  LogoWriter can be changed by writing short Logo programs to suit 
personal needs and tastes. With LogoW riter text, graphics and music can be combined to create 
animated sequences. LogoWriter allows the user to exercise writing skills in a context more like 
the spoken language. LogoWriter helps create a sense of dramatic flow when working with text. 
It also offers more flexibility to edit and change and cut-and-paste than most word processors
do.
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Papert (1986a) stated that LogoWriter lends itself more than traditional Logo to dividing tasks 
into modules and hence it favours social interaction with planned collaboration. By division of 
labour between team members who take responsibility for various parts it is possible to produce 
the detail necessary in the available time. Then it is easy to merge the parts together into a unified 
whole. Jones and Mercer (1993) suggest that almost all computer learning entails other people. 
They base this on Vygotsky's communicative theories o f learning which will be discussed below. 
Light (1993) reviewed a range of research that indicted that groups working together with 
computers can be beneficial. Light (1993) suggests that this may be because people often see 
different aspects o f  a problem and so together they come up with a more thorough view o f it. 
Also the verbalizing o f ideas to other members o f a group may assist in helping speakers to 
crystallize their own thoughts.
Other features o f LogoWriter include four turtles whose shapes can be changed into any of 
twenty pre-designed shapes or any redesigned shape as well as being able to stamp these shapes 
or fill areas with patterns o f shapes or solid colours (Bearden, 1986).
Yoder (1990) saw the text processing in LogoWriter as being a wonderful bridge between turtle 
graphics and traditional list processing. She also demonstrated how sing-a-long procedures can 
be created. Yoder (1991) identified the enhanced features o f the new LogoWriter for Macintosh. 
These features include dragging the turtle around with the mouse; additional "pattern" shapes and 
space for many more to be created and filled; ability to rotate, flip and invert shapes; 256 colours; 
gadgets that tell distance, plot angle sweep and rotate angle; place pictures anywhere on the 
screen and record sound directly.
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Harvey (1987) stated that as LogoWriter is developed for the elementary classroom there is a limit 
to its usefulness for advanced programming, but the new capabilities outweigh these limitations. 
He also believed that there is no one perfect Logo to serve all purposes and the ultimate choice 
depends on the intended use.
More recent developments are Micro Worlds and MicroWorlds Pro which are mouse driven and 
produced on CD-ROMs. Other features include "drawing in the style o f KidPix, buttons in the 
style o f HyperCard and multi-processing" using spreadsheets (Paperi, 1997). The increasing 
speed and memory size o f computers has allowed this dramatic expansion to Logo products.
In summary, several other Logo based programs have been developed to cater for specific 
domains such as music and Lego construction. Papert (1986b) developed LogoWriter to 
eliminate many o f the features in Logo which had caused difficulty for children.
2.6 Teaching Logo
2.6.1 Teachers and the Teaching of Logo
Perkins, Schwartz & Simmons (1988) found that according to research most children both at 
the elementary and high-school levels do not attain the level o f competency it would be hoped 
for in Logo. One reason is that Logo is not so hard to learn, but in general is not well taught. 
There is the need for teachers to gain better mastery o f Logo themselves and teach it with the 
same competence they exercise in other subject areas so they can give greater assistance to the 
children. Vitale, Medland & Romance (1990) found that those teachers who were given more 
positive verbal reinforcements while learning Logo themselves had more positive attitudes 
towards Logo and consequently reported greater usage oí Logo with their students afterwards.
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2.6.2 Teaching Approaches
There is a literature on the effects of teaching approaches used to teach Logo. These relate to my 
study design in several ways. Paperi designed Logo to learn Mathematics by the discovery 
method, by exploring in an unstructured environment. However, Allocco et al. (1992) stated that 
the conditions under which Paperi wished Logo to be taught do not exist in schools and therefore 
teachers must shape the children's learning experience by guided instruction. They claimed that 
children need to be encouraged to reflect on what they are doing and this is promoted by working 
cooperatively with their peers; they also need ample time to learn and to  explore Logo. Mercer 
(1993, p. 36) cautions that while experimental exploring should be encouraged, teachers should 
act as a guide so that children do not "waste their time chasing intellectual red herrings or 
wandering up alleys that the teacher knows full well are blind".
Maddux (1989) believed that discovery learning is unsuitable for promoting true Logo mastery 
and that a more structured method is needed if mastery o f the language is to take place. In a 
survey of literature, Keller (1990) found that there was consensus on the effectiveness o f mediated 
Logo instruction and that such instruction places more emphasis on the thinking processes 
involved in Logo work than on the product o f the work. She also found that there is no one 
prescribed method of teaching Logo. Researchers and practitioners have offered suggestions but 
it is up to individual teachers to adapt these suggestions to their own situations.
Kinzer, Littlefield, Delclos & Bransford (1985) were concerned with different Logo environments 
and mastery and the relationships between engagement and learning. They compared two 
instruction methods used to teach Logo to two classes o f fifth-grade children. Twenty children 
were taught Logo using a structured approach and eighteen were taught using an unstructured
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method. One hour per school day for twenty-five days was spent on Logo. The Stallings 
Observational System was used as it provided a method of coding a large number o f possible 
classroom behaviours. Results showed there were no statistically significant differences between 
the tw o Logo instructional environments. They suggest that this may have been because the 
traditional methods o f classroom observation may not be appropriate to differentiate various Logo 
learning environments. Students in the unstructured group were almost always on task as they 
frequently engaged in trial-and-error behaviour. Students in the structured group were frequently 
prompted to plan, program and debug. The quality o f specific activities involving the computer 
were not able to be assessed with the traditional observational measure. The observational data 
indicated that Logo classrooms exhibited more learning-orientated interactions than do normal 
classrooms as represented by the criterion, and potentially undesirable interactions were not 
dominating theLogo classrooms. The data also indicated that more time was spent by the teacher 
in individual interactions in the Logo classrooms.
Littlefield et al. (1988) compared structured and unstructured methods o f teaching Logo to 
academically successful and less successful fifth-grade children from Nashville, Tennessee middle 
schools. The children received instruction in Logo for one hour a day, five days a week for five 
weeks. They were taught in groups of five to six with one teacher per group and worked 
individually on their own computer but they were allowed to freely interact.
The unstructured method used by Littlefield et al. was based on an open, discovery-oriented 
environment. Each day the teacher presented a group o f new commands or concepts and then 
completed examples using these commands and related it to the previous day's work. The rest 
o f  the lesson the children were free to explore as long as they were using Logo. The teacher
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observed all work and answered questions. If children could not think o f anything to  do, the 
teacher suggested that they try to practise the material learned that day.
The structured method included the same commands and concepts as in the unstructured group 
but each child was given a sheet with a variety o f pictures that could be drawn using the 
commands and concepts that had been previously presented. The children were required to select 
one o f the pictures and write a program to draw it. The teacher answered questions and 
continually checked to ensure children worked on the assigned task. After completing the 
pictures shown the children were free to add their own personal touches.
Littlefield et al. (1988) found that a structured method was more effective than an unstructured 
method for teaching Logo, but that the particular method used did not seem to have any effect 
on general problem-solving skills. Therefore they advocated that some structure in the method 
o f teaching Logo was necessary to facilitate mastery.
The way in which young children are introduced to Logo has an obvious impact on their 
subsequent learning and understanding of the Logo language (Yelland, 1993). When children 
have the opportunity to explore with the turtle in the immediate mode, that is, when the turtle 
responds to commands typed as soon as RETURN is pressed, their subsequent development and 
modification o f procedures is enhanced and their understanding o f the language is more 
sophisticated than those children who have been pushed into coding Logo procedures from the 
beginning. Yelland has reported that a guided learning method is suitable both for children from 
four to eight years and for adults. The critical issue is that the learner needs to be in control of 
the learning context and have the power to develop their own ideas with the requisite knowledge.
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The guided discovery approach incorporates the use o f teacher designed tasks that are open- 
ended in nature and also gives the opportunity to explore with Logo at their own pace.
Yelland found in ten years of teaching Logo to young children that an effective way to introduce 
Logo  is to "play turtle", that is, children work in pairs giving each other commands to follow. 
An obstacle course can be set up that the children, (as turtles and directors o f operations,) have 
to negotiate by giving turtle commands. Additionally, paper or clay turtles can be made and used 
to model each turtle movement.
In the next stage of introducing Logo, Yelland used a floor turtle if one was available. Otherwise 
the screen turtle was introduced next. Yelland reports that the change in shape o f the screen 
turtle from the triangular arrow head to the "real" small turtle picture in the screen versions of 
Logo, has greatly enhanced the process of determining where the turtle is facing. She advocates 
that in early experiences with the screen turtle it is essential that children be given opportunity 
to fully explore the Logo primitives and associated movements o f the turtle. Children should 
also be given ample time to explore with Logo in the immediate mode before they are introduced 
to procedures.
When introducing Logo to children, Taylor (1991) claims that there needs to be careful planning 
so that children make connections between the commands and their meanings. Activities that 
help create situations that encourage children to make meaningful cognitive connections while 
exploring mathematical relationships, include acting out commands in real life using yam to leave 
a path and then creating the same yam path on the computer, or placing a plastic transparency 
sheet with dots randomly drawn on it over the screen and moving the turtle from one dot to
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another.
Tuovinen & Hill (1992) suggest that if Logo is to realise its potential as a language o f enquiry then 
it is prudent to  teach it using "top-down" and "inside-out" strategies. For this purpose they 
provide a set o f building blocks consisting o f given procedures. These include a square, nested 
squares, a smaller square and a hexagonal maze. The shapes can be combined in a variety of 
ways. Tuovinen & Hill report that this approach was tried with several hundred students at both 
the school and college levels with the following results:
• a reduction in the time needed to learn to write simple procedures,
• a greater understanding o f the way processes may be structured in top-down and bottom- 
up manner,
• an increased awareness o f the way in which Logo can be used as a vehicle for problem 
solving and generating problems and
• a more positive attitude towards Logo, particularly in the early stages.
Newman (1988) was also concerned about how LogoWriter is taught to children, particularly 
with how the activity cards included in the LogoWriter kit are used by children. She had the 
opportunity to observe a pair of ten-year-old girls working from the cards and doing some o f the 
activities but there was no discussion o f what they were to learn from the activity. When 
questioned what they had learned they merely shrugged and showed little interest in discussion. 
The teacher did not become involved. Newman (1988) believes that teachers using LogoWriter 
need to be learners. They need to be interested in exploring problems and confident in 
encountering the unexpected. They also need to explore possible solutions to predicaments they 
have not previously met themselves. Newman also believes that teachers should be comfortable
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learning along with the children and not want to be always giving directions. So as retain the 
open-ended learning the teacher and the children should work together and encourage the children 
to try out their own ideas.
2.6.3 The Importance of Process
A process approach focuses on the process involved in learning rather than just learning a series 
o f Logo commands to control the turtle. It involves a socially interactive and reflective 
environment where the teacher intervenes using questioning techniques and encouraging children 
to discuss with others the "how, what and why" of what they did to arrive at their solutions. In 
reporting on a research project involving 80 children aged eight to eleven, Au, Horton & Ryba 
(1987) advocate that the focus should be on the learning process and the role o f the teacher. In 
their project the children were divided into two groups that learned Logo using a process- 
orientated or a content-orientated approach. The children were pretested and posttested with the 
Tower o f Hanoi test. The results indicated that the children using the process-orientated 
approach achieved significantly higher gains. (Actual numerical results are not stated in the 
article). Au, Horton & Ryba (1987) observed that the children who used the process-orientated 
approach were interacting much more with their peers when they were learning and they solved 
their programming problems in a much more methodical manner. Teacher intervention was taken 
into consideration. This involved the ways in which the teachers talked with the children, the 
types o f questions they asked and the sort o f discussion that took place between students and 
teachers. Teachers encouraged the children to think about their own thinking instead o f the 
teacher just providing the answer. Included in the report was a Logo environment checklist 
grouped under three areas: Logo worksheets; teacher questioning and socially interactive and 
reflective environment. It was suggested that by responding to the checklist the teachers would
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be able to evaluate their own ability to promote and provide a process-oriented Logo 
environment.
In a further study involving 60 children aged from 8 to 12 years, the results suggest that a 
process-oriented approach was superior to a content-oriented approach (Au & Leung, 1991.) 
Children were randomly assigned to one of three treatment groups: process-oriented Logo group, 
content-oriented Logo group or typing control group. The process-oriented group was taught 
programming with Logo with attention being given to the process o f programming and problem 
solving as well as the syntax o f the programming language. The content-oriented group was 
taught programming with the same language but instruction took a more conventional approach 
with emphasis being on the usage o f Logo commands and the basic syntax o f the language. The 
control group was given computer exposure through receiving just typing training. The process- 
oriented approach consisted o f three important elements of teacher intervention. The first was 
a set of activity sheets with a sequence o f activities in increasing order o f difficulty. The second 
was the questioning technique used by the teacher to guide the children by asking appropriate 
questions. The final one was that of social interaction in which children discussed with others the 
reasons and ways by which they obtained certain solutions. Comparison o f pre- and posttest 
scores indicated that the process-orientated group were significantly better that the content- 
oriented group ip < .05) which in turn were better than the typing control group ip < .05). This 
demonstrates the importance o f the teacher in the learning process. This is contrary to Papert's 
view that the computer environment alone generates the learning of Logo.
In a study involving 16 volunteers, aged 10-11 years, Delclos & Bums (1993) found that teacher 
mediation was beneficial. Children received structured instruction covering the basics o f the Logo
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environments for 45 minutes per day, 4 days a week, for three weeks. Each day's session was 
divided into three parts: whole group instruction, where new commands were presented by the 
teacher and discussed by the group; practice using the new commands, on the computer, either 
individually or in pairs; and a group review of the commands presented and discussion o f the 
projects completed during the practice phase.
Following this structured instruction phase, each child worked individually on a computer to 
develop a program to draw from a given illustration either a tram or a riverboat. Forty-five 
minutes were allowed for this activity. Output from the computers was videotaped using VHS 
recorders connected to the RCA jack o f the computers allowing the output to be viewed on the 
computer monitor and videotaped simultaneously.
Next the children were assigned randomly to one o f two forms o f a modified version o f Logo 
using either a bridging strategy or a problem solving strategy. Both strategies contained certain 
general aspects o f mediation such as instructor questioning, task orientation and a problem- 
oriented structure. The bridging strategy stressed relating current programming situations to 
other specific examples that had been encountered during the introductory training. The problem 
solving strategy stressed relating current programming to general problem solving strategies, 
using individual problems as specific examples of general strategies. Each instructional group 
participated in two hours o f guided work developing a program to draw a locomotive from a 
given illustration. These sessions were videotaped. Finally each child worked on the tram or 
riverboat which they had not attempted before instruction under the same conditions as for the 
pre-instruction phase.
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The results o f this study did not show a significant difference between the two mediation types 
on any of the measures but there were noticeable qualitative differences between the approaches 
of the children in each group when the real-time videotapes o f the problem solving sessions were 
viewed. There was an increased use and quality o f  writing procedures after both forms of 
mediation. Two case studies were given to show this improvement. In the case o f one child in 
bridging mediation before mediation there was no attempt made to write a procedure, while after 
mediation a procedure was attempted but in the end reverted back to direct mode. In the case 
o f another child in problem solving mediation while there was an increase in writing procedures 
there was a decrease in the quality of the picture reproduced. Delclos & Bums (1993) suggest that 
mediation may have influenced the ability to understand how to execute Logo commands but not 
how to execute those commands to produce meaningful procedures. They also suggest that 
problem solving mediation helped focus on how to execute commands but it led to a decrease in 
efficiency.
In summary, research results indicate that most children do not attain a high level o f competency 
in Logo. One reason suggested is that it is not well taught. Paperi designed Logo to be taught 
by the discovery method. Many researchers advocate that a more structured method is needed 
for mastery to take place. Other researchers claim that the way Logo is introduced to children 
has a profound influence on their subsequent learning of it. Researchers have found that there 
was more success in learning Logo with a process-orientation than in a content-orientation 
environment. This supports the important role o f the teacher which is contrary to Papert's view.
2.7 Social Interaction
Several studies have involved children working in pairs or in groups at computers. Dennis &
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Webb (1985) claim there should never be one child working alone at a computer as one of the 
most important aspects o f the computer is that it stimulates discussion, and problem solving is 
more effective when a child is engaged in discussion with another child. Held, Newsom & Peiffer 
(1991) also claim that two children on a computer are almost always better than one alone as 
children are able to talk to each other and share ideas as they solve problems. Bork (1985) claims 
that peer influence, working with other students, is often a powerful learning aid that is little 
exploited in schools. Hence one o f the issues in this study is the social effect o f children working 
in pairs at the computer.
According to  Jones & Mercer (1993) nearly all learning o f any nature is in some sense a social 
experience. According to Mercer (1993) based on the theory developed by Vygotsky children 
construct their knowledge and understanding of the world around them through the intellectual 
sharing and support o f other people in their environment. According to Light (1993) most 
thinking and problem solving occurs in a group setting and a key factor for success is the ability 
to work effectively in a team. Palumbo & Palumbo (1993) assert that children learn the value of 
teamwork and collaboration in a Lego TC Logo environment.
Nastasi & Clements (1993) report that results from their three research projects involving Grade 
3 and Grade 6 children using Logo indicate that computer environments appear to facilitate co­
operative learning and the combination o f technology and co-operative learning seems to be 
advantageous for social, motivational and cognitive development. Yelland (1995) observed 60 
children with a mean age of 7 years 3 months involved in various Logo activities working together 
in pairs. Yelland (1995) reported that the results indicated that Logo provides a rich environment 
in which young children can work together successfully.
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It has been suggested that when using Logo the most valuable work occurs around the keyboard 
in the discussion and planning o f solutions to problems (Lowe, 1985). Lowe asserts that this 
opportunity for cooperation and discussion is not usually present in other classroom activities. 
Thompson & Wang's study (as cited in McMillan, 1990) found that it is beneficial for children to 
w ork in pairs as this enables them to share ideas generated by the Logo environment. The 
learning environment involves not only the computer based experiences but also the social 
context. In a literature survey, Keller (1990) found that several studies suggesting that by 
working in pairs children benefited in learning Logo and their cognitive development was 
promoted. Also the role o f speech in talking to the turtle and in talking to others in the Logo 
environment is very important, as this extemalization o f the thinking processes is essential to 
internalization eventually (Keller, 1990).
Based on a study involving four pairs o f fourth and fifth grade children in solving chemical 
reaction problems, Forman & Cazden (1985), suggest that peers could perform tasks together 
before they could perform them alone. The peer observer seemed to provide "scaffolding" 
assistance. The children learn to use speech to guide the actions o f their partner and in turn to 
be guided by their partner's speech. Collaborative problem solving includes the need to give 
verbal instructions to peers, self reflection encouraged by the visible audiences and the need to 
respond to their peers' questions and challenges. Light (1993) suggests that just having to talk 
about the problem as it is being solved might make the learning more effective.
Mercer (1994) reported some findings of a research project concerning the talk of primary school 
children working together at the computer on a range o f software. Three potential educational 
conversational styles were identified. These included disputational talk, cumulative talk and
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exploratory talk. In disputational talk the speaker's view are challenged. In cumulative talk there 
is no explicit comment on the previous speaker's utterance. In exploratory talk objections are 
made and justified. Mercer (1994) suggests that one aim o f education should be promoting 
children to talk about the problem, discuss it with others and be willing to accept their viewpoints 
before reaching a conclusion.
Polin (1991), advocates that in order to learn, children need to talk about and think about the 
topic in ways that reflect their own naive understanding. They must also work at understanding 
the actual structure o f new knowledge. There must be a bridge between the knowledge or 
concept and the learner. This can only take place in a social setting. Hoyles (1985) suggests that 
in the Logo environment the role of discussion between pupil pairs as they decide upon the 
project, maintain the discussion, deliberate plans and finally discover solutions is crucial. 
Discussion assists the children to comprehend the formality and syntax requirements o f the Logo 
programming language. Also working in pairs in computer-based environment can encourage 
them to think aloud. Hawkins, Sheingold, Gearhurt & Berger (1982) found that children seemed 
to be talking more about their work in a collaborative way when they were using the computer 
than when occupied with other classroom activities.
King (1989) investigated the ability of 36 fourth graders working in groups o f three to reproduce 
a line design which was displayed for 30 seconds using Logo graphics. She found the successful 
groups asked 1.10 task related questions per minute while the unsuccessful group asked 0.54 task 
related questions per minute. This was significant at p < 0.05. King suggests that asking task 
related questions in and o f itself may promote success in the group environment. The very act 
of formulating a question about a problem may help the learner to clarify the meaning o f problem
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concepts and relationships among concepts.
In an examination o f the social context o f learning computer programming in research literature, 
Webb & Lewis (1988), found that teachers often encouraged social interaction when using 
computers and that children frequently exhibited interaction spontaneously. Theoretical and 
empirical work on social cognition suggested that interaction with peers may promote cognitive 
restructuring in significant ways. When formulating explanations to give to other children, the 
children may reorganize or clarify the material in ways they had not previously thought o f (Bargh 
& Schul, as cited in Webb & Lewis, 1988).
Scrimshaw (1993) suggests that Vygotsky's communicative theory o f learning emphasises the role 
o f language in cognitive development as a tool for teaching and learning. Language is a social 
tool so it encourages learners to interact with each other. Scrimshaw also asserts that talk has a 
crucial role in promoting (or preventing) learning. Vygotsky developed a theory o f learning based 
on social interaction. Jones & Mercer (1993) explain why Vygotsky's approach to learning is 
relevant to the understanding o f how teachers and children work together with computers. 
Vygotsky emphasised the crucial role that language plays in cognitive development, problem 
solving and learning. Since human learning is social in nature, children learn by interacting with 
other people. Through his concept o f zone o f proximal development children gain cognitive 
support from an adult or more capable peer. According to Vygotsky's theory human language 
gives a unique quality to human thinking and provides a medium for teaching and learning. From 
a Vygotskian perspective children's interaction with each other and with the teacher are an 
important part o f the learning environment (Clements, Nastasi & Swaminathan, 1993).
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Vygotsky (1978, p. 90) proposed that:
an essential feature o f learning is that it creates the zone o f proximal development; 
that is, learning awakens a variety o f internal developmental processes that are able 
to operate only when the child is interacting with people in his environment and in 
cooperation with his peers. Once these processes are internalized, they become part 
of the child's independent developmental achievement.
However, working with other children may not always be beneficial. It depends on the conditions 
that prevail in the pair or group. A number o f studies have reported these findings. Forman & 
Larreamendy-Joems (1995) observed 19 dyads of fourth and seventh-grade students working on 
a projection on shadows task. Results indicated a diversity o f  performance within and across 
dyads. It was suggested that preexisting relationships affected their performance as they all came 
from the same classroom. The social context of learning can encourage or hinder the learning 
process and it can also change what can be learned. This suggests that the social factors play a 
very important and vital role in the learning process.
Lemerise (1993) observed classes of 4th, 5th and 6th grade elementary children in groups o f two 
or three working on Logo. It was found that working in dyads was harmonious only for a small 
number o f dyads as three o f the dyads worked collaboratively, four o f the dyads showed 
domination and submission and some of the dyads were antagonistic. Lemerise suggests that 
group work does not guarantee learning for everyone as some dyads were beneficial while others 
were not beneficial.
Healy, Pozzi & Hoyles (1995) investigated eight groups of six students ranging in age from 8 to
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12 years. The children were given a task involving the process o f programming and producing 
angles in Logo. It was concluded from the research that group work with computers is generally 
beneficial for learning mathematics. But this is not always the case, not for all students, and not 
for all tasks (Healy, Pozzi & Hoyles, 1995). The benefit o f group work can be upset by 
interpersonal hostility. Hughes & Greenhough (1995) observed 144 six and seven year olds in 
a variety o f conditions. These included: child alone, child plus peer, child plus adult, and child 
plus peer plus adult. Tasks involved being introduced to the Logo turtle and in later sessions 
moving the turtle around an obstacle course on a large horizontal board. The adult involved was 
the class teacher. Results indicated there were no significant benefits for collaborative learning 
compared with individual learning. This was irrespective of whether the collaboration was with 
a peer, an adult or both (Hughes & Greenhough, 1995). In conclusion Hughes & Greenhough 
raise the issue of needing to investigate more the ways in which children collaborate with others 
in the most beneficial way in such learning environments. This is in agreement with by the putting 
of children together at the computer there is no guarantee that their learning will be enhanced 
(Light, 1993).
When organizing children into pairs it is o f vital importance to consider with whom they will be 
working (Hyde, 1993). Some children may just not get on with each other. However, there is 
room for disagreements. Bearison, Magzamen & Filardo (1986) investigated the socio-cognitive 
conflict and cognitive growth o f 106 children aged 5 to 7 years. In the first phase children worked 
individually while in the second phase they worked in same sex pairs on problems involving 
positioning wooden block houses according to a given model. Results indicated that pairs who 
disagreed with each other in a relatively balanced pattern had significantly greater cognitive gains 
than did pairs in which one partner dominated the other in the disagreements (Bearison,
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Magzamen & Filardo, 1986).
Clements, Nastasi & Swaminathan (1993, p. 60) make the following claims:
• Children prefer working with one or two partners to working alone.
• Compared to such activities as puzzle assembly or block building, the computer elicits 
more social interaction and different types o f interaction.
• Only in the computer environment do simultaneously high levels o f language and 
cooperative play activity occur.
In summary, social interaction exerts an important influence on the learning process. Contrary 
to Papert's individual approach, several researchers advocate that a social environment enhances 
the learning of Logo as it enables children to share ideas and externalize their thinking. Language 
plays a crucial role in cognitive development. However, not all social environments are beneficial 
to learning. Some social contexts are more o f a hindrance. These factors should be taken into 
account when selecting children to work with each other.
2.8 Summary
Computers have been introduced into classrooms so children may become computer literate in 
this age o f rapid advances in information technology. Seymour Papert (1980) developed Logo 
to provide children with a rich learning environment for the generation o f powerful ideas. High 
exposure to Logo is necessary for proficiency in programming, but this is not economically 
feasible (Jones & Mercer, 1993). Research has produced mixed results with respect to the 
generation of powerful ideas and problem solving ability. In Logo children experienced difficulty 
with concepts in distance, directions, shape o f the turtle, repeat and procedure writing. Several
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modified and domain specific Logo programs have been developed. Papert (1986b) developed 
LogoWriter to eliminate many difficulties children encountered in Logo. Papert designed Logo 
to  be taught by the discovery method but researchers have found that a process-orientation 
involving teacher support is more successful than a content-orientation. Social interaction 
enhances the learning of Logo but it is not always beneficial as some social contexts can be more 
o f a hindrance. The LogoWriter environment provides a rich learning experience for children in 
a compatible social context.
2.9 Implications for the Design of the Study
This study through its design and data can address several points arising from this review of 
literature.
• Motivation provided by LogoWriter
• Success children experienced with Logo Writer
• Understanding angles in LogoWriter
• Importance o f the process in teaching LogoWriter
• Social interaction between the pairs of children in the LogoWriter computer environment.
This study was undertaken because computers have been introduced into classrooms. In the 
literature reviewed the computer is seen as a "powerful learning device" (Bork, 1984, p. 178). 
It is also seen as a tool used to enhance the educational environment of young children (Simon, 
1985). Therefore, the study was designed to see how children use computers by observing 
children working on computers. Papert (1980) was interested in how computers affect the way 
children think and learn. He invented the Logo turtle as an object for children to think with in a 
highly motivational environment. Logo requires a higher level o f thinking than drill and practice
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programs require. Since the objective o f this study was to investigate how children think as they 
perform tasks, a Logo program rather than a drill and practice program was chosen. In the 
literature reviewed, it was observed that children experienced difficulties with Logo. These 
difficulties included determining the direction in which to turn the turtle, the minute size o f the 
turtle steps, numeric values following RT and LT, use of REPEAT, and procedure writing. In 
order to help overcome these difficulties, various modified microworlds were developed by 
different researchers. Paperi himself (1986b) developed LogoWriter which has improved the 
turtle shape from a triangle to a life-like turtle, as well incorporating other features. It was 
therefore decided to use LogoWriter as the computer program for this study.
In the research reviewed, researchers vary regarding the most appropriate age to introduce Logo. 
Some advocate pre-school while others suggest that twelve years o f age is best. Since 
LogoWriter has been improved to eliminate some of the difficulties children experienced with 
Logo, it was decided that LogoWriter would be suitable to use with Year 3 children.
The literature reported that a structured method to teach Logo was more effective than an 
unstructured method (Littlefield et al., 1988). Guided discovery was reported as being more 
beneficial (Yelland, 1993). Therefore, the tasks were designed so that they increased in difficulty 
as the sessions progressed. The literature also reported that children should be given the 
opportunity to explore the turtle in direct mode as it enhanced their understanding more than 
coding procedures (Yelland, 1993). For Study A, before the commencement o f the sessions, the 
children were given the opportunity to explore the turtle in direct mode. Their tasks only required 
them operating in this mode. In Study B, the children did not have the same opportunity to 
explore the turtle before the commencement of the sessions. In session seven o f Study B they
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were introduced to procedure mode. However, the tasks in Study B were more open-ended than 
in Study B. Rather than being presented with LogoWriter printouts as in Study A, these tasks 
were presented in words only and the visual outcome left to the imagination.
The following observations concerning social aspects were reported in the literature reviewed:
• It was better for more than one child to be at the computer as it stimulated discussion 
(Dennis & Webb, 1985).
• Peer influence is a powerful learning aid (Bork, 1985).
• The social effect of working in pairs is important as most thinking and problem solving 
occurs in a group setting (Light, 1993).
• The most valuable work occurs around the keyboard in discussion and planning of 
solutions to Logo problems (Lowe, 1985).
• By working in pairs children benefited in learning Logo (Thompson & Wang, cited in Me 
Millan, 1990).
• The role o f speech aids in externalizing the thinking process (Keller, 1990).
• Talking about what you do makes learning more effective (Light, 1993).
• Working in pairs in a computer-based environment can make thinking more accessible 
(Hoyles, 1985).
• Children learn by interacting with other people (Vygotsky, 1978).
The main aim o f this research was initially to investigate children's thinking at they worked in a 
computer environment. Therefore, it was decided that the children should work together in pairs 
as the literature reviewed suggested that by working in pairs, learning is enhanced by the 
generation of discussion. It was anticipated that in this discussion generated the children would
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reveal their thinking as they performed the tasks together.
Although this did not occur, other aspects o f social interaction between the pairs o f children were 
observed, and these became the focus of data analysis. The research questions that both studies 
address are:
• What social interaction occurred between the pairs of children that might be seen to affect 
the completion o f the task?
• How many tasks were completed in the given time?
• How well were the tasks performed?
• Did students plan how to perform the tasks?
• What was the nature o f  the discussion as they performed each task?
• How did the children w ork together on the computer?
• What cognitive growth was demonstrated in their approach to solutions to the problems 
presented?
• Did some individuals or groups learn LogoWriter commands more easily than others?
• Did the students enjoy using LogoWriter?
• Did the higher achievers perform better than the average achievers?
Also under consideration was whether the computer provided a powerful learning environment 
as claimed in the literature review. This would be shown by how efficiently the children 
performed the tasks and whether they were motivated by the program to remain on task and not 
be subjected to distractions. Chapter three presents the design of Studies A and B.
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Chapter Three
The Design of the Studies
The research developed in two stages. Study A was conducted first and on the basis o f the 
limitations o f the data for discussing the children's thinking, a follow-up Study B was designed. 
This was intended to encourage verbalisation that did not occur in Study A. These two studies 
were conducted with different classes o f children in different years and had different purposes and 
designs. However these two studies together represent different attempts to uncover dimensions 
o f the interactions occurring between pairs o f Year 3 children within a LogoWriter computing 
environment and to monitor the effect o f these interactions on the learning o f Logo as a computer 
language.
3.1 Study A
3.1.1 Purpose of Study A
The purpose o f study A was to investigate the interaction occurring between 4 pairs o f Year 3 
children within a LogoWriter computing environment and to monitor the effect o f these 
interactions on the learning o f LogoWriter as a computer language.
3.1.2 Participants
The students in the study were eight Year 3 children in a primary school in an outer Brisbane 
suburb. The school was chosen because the investigator was on the staff there and was currently 
teaching a composite Year 3/4 class. In the Year 3 section of the class there were only seven boys 
and four girls. While these numbers limited the scope for selecting the boys there was no choice
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at all for selecting the girls. However, one o f the girls had to be dropped from the project because 
o f  frequent absences. A girl from another Year 3 class was selected by her teacher as a 
replacement based on her academic achievement which would match the girl who was dropped 
from the study. H er classroom was nearby and so all the participants were readily accessible.
Table 3.1
Ages in years and months o f students at the beginning of Video Sessions.
Achievement Level B oy Pairs Girl Pairs
A b ove  average Paul 8 y 4 m Adam 7 y 11 m Tammy 8 y 0 m Amy 7 y 7 m
A verage Zach 8 y 3 m Noel 8 y 5 m Ann 8 y 5 m Nancy 8 y 6 m
The children were selected and paired based on their academic performance to investigate if this 
prior level of academic performance had any bearing on the performance of the LogoWriter tasks. 
O f the four pairs, one pair o f boys was above average in achievement and the other pair was 
average. One pair o f girls was above average achievers and the other was average. Achievement 
levels were based on general academic achievement including mathematics and the Holbom 
Reading Scale which I regularly administer to each o f my classes at the beginning and end o f the 
year to assess reading progress.
Tammy and Amy were friends but they frequently had disagreements and were consequently not 
very happy with each other's company at times. The other pairs o f children were not friends to 
my knowledge. The students ranged in age from 7 years 7 months to 8 years 6 months with a 
mean o f 8 years 2 months at the commencement of the recording on video.
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The Queensland Education Department granted ethical clearance for the study (see Appendix B). 
The parents o f the selected children were personally notified and informed that as part o f  a 
M aster in Education research degree, I was conducting an investigation o f the discussion 
generated and the social interaction of pairs o f children while using a Logo computer program 
and that a video camera would be used to record the behaviour o f  the children. The parents were 
requested to sign the permission form as given in Appendix C. The children were also informed 
that I was doing a study on children and computers and were requested to perform together with 
their partner the given tasks.
None of the students had computers at home and thus the only contact they had with computers 
was at school. They all had calculators which they used in the classroom to explore number 
patterns but used them mainly to check their mathematical operations upon the completion o f a 
set of problems. None of the students had video games at home at that time. All the children but 
one had eleven weeks o f practice working in their pairs with Logowriter prior to the 
commencement o f  the study.
3.1.3 Instruments
The LogoWriter program was chosen because it allowed more scope for creativity and exploring 
than is available in many other software programs which although offering some options, are 
somewhat restrictive. With LogoWriter the students have the opportunity to create their own 
programs to control the turtle. LogoWriter was selected rather than Logo as it is a more 
powerful program. The triangular turtle shape o f Logo has been improved so that at the time o f 
the study it is an actual turtle with head and legs. This makes it easier to determine in which 
direction the turtle is facing (see Figure 3.1) The turtle itself can be changed into any one o f the
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twenty-four given "shapes" or new shapes can be created (see Appendix D). These shapes can 
be stamped to create designs or even animations. Also there are four turtles available which can 
be programmed separately. LogoWriter also has the advantage of being able to combine text 
with graphics.
A *
Logo turtle improved to LogoWriter turtle.
Figure 3.1
The improvement in the turtle.
The investigator familiarized herself with the program before devising ten tasks. These tasks 
were presented as actual printouts of screens with some brief written hints, as shown below, for 
achieving these screen designs. For each session the students were given a task sheet with the 
given design. For sessions 6,7,9 and 10 a second task similar to the given one was included to 
be attempted if the pair completed the first one before the allocated 30 minutes. Tasks included 
spirals, castle wall, square faces, animals, squares, flags, brick wall, circles, street scene and train 
border. These tasks were ordered in ascending difficulty. The only instruction given was the 
brief question at the top o f the sheet with the given diagram to copy, as shown below. Children 
were expected to rely on the knowledge they had gained during their previous eleven weeks' 
experience with LogoWriter, described below.
63
The first task presented was constructing a spiral (see Figure 3.2).
Can you make these spirals?
Figure 3.2
First task: constructing spirals
The spirals required the pair to copy the square spirals using the following abbreviations or the 
full word commands which had to be typed in on the keyboard:
FD forward RT right BK baok LT Left
Students needed to work out the length o f the lines and to turn the turtle 90° in the correct 
direction. Students were familiar with naming a page and saving it as well as writing their names 
on their work and printing the page.
The second task was constructing a castle wall (see Figure 3.3). The wall involved using the 
previous turtle commands to draw a castle wall and then using apple 9 to move the turtle 
to the bottom left comer where the wall was to start. When the wall was completed the apple 
9 was used to move the turtle within the wall and then use sete (to set the colour) with the
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number for brown selected from the chart on the door of the computer cupboard and then finally 
fill to colour in the wall.
r'SsássüÁ&íP- &
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Can you make this castle wall?
Hint use apple 9 to move turtle down to bottom left corner before you start.
Figure 3.3
The second task: constructing a brown castle wall
The third task was constructing animal face based on squares (see Figure 3.4). The faces were 
based on squares and gave more practice in manipulating the turtle with respect to size and 
right and left and also extended by using the following commands:
PU pen up PD pen down PE pen erase
The fourth task asked the children if they could draw the given animals.
The animals were based on rectangles and gave more practice in manipulating the turtle with 
respect to distance and direction as well as pen up and pen down.
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Can you draw this animal face? and this shape?
Figure 3.4
The third task was constructing animal face based on squares.
Can you draw this row of squares?
Use repeat 4[fd 10 rt 90] Change the number after fd to change the size of the square.
Figure 3.5
The fifth task was constructing a row of squares.
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The fifth task was drawing rows of squares (see Figure 3.5). The rows of squares introduced the 
repeat command as the square was defined as:
repeat 4 [fd IO  rt 90] The number after the fd was changed in order to change 
the size o f the square. Then sete and fill were used to colour in the squares.
The sixth task was constructing a coloured flag (see Figure 3.6).
Can you make this flag?
Use repeat 2[fd 50 rt 90], Change the number after fd to change the size o f the rectangle.
Figure 3.6
The sixth task was constructing a coloured flag.
The flags extended the repeat command for a rectangle which was defined as: 
repeat 2 [fd 50 rt 90 fd 1 OO rt 90] The programming the children 
had to do became more difficult as more operations were involved. Both numbers after the fd 
were changed to change the size o f the rectangle and Sete was used to change the colour of 
the turtle so that fill could be used to colour in the flags in various colours after apple 9 
had been used to move the turtle to within the area to be coloured.
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The seventh task was constructing a brick wall and using shade (see Figure 3.7).
Can you use shade and setsh to make this wall?
p  ilr i r L  iy i ill .rill» 1 il»r l » J ni i i aAui a l i  « w L i y X w a l »
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Figure 3.7
The seventh task involved constructing a brick wall.
The wall required the drawing o f a rectangle as in the previous task but extended it to changing 
the turtle into a brick shape by using setstl and the correct number from the chart on the 
door. This was then used with Shade to create a brick wall. Also a second rectangle could 
be shaded in with houses.
The eighth task was constructing circles with different radii (see Figure 3.8). The circles 
extended the repeat command for drawing circles with different radii. The circle was defined as: 
repeat 360 [fd 1 rt 1 O]
The number after the fd needed to be changed to change the size o f the circle. The turtle 
remained in the same spot creating a shell effect. For the first pattern the turtle was at the left
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hand side and for the second pattern the turtle was at the top. Five more single circles were 
required to be drawn underneath.
The ninth task was constructing street scenes by changing the shape o f the turtle (see Figure 3.9). 
The picture required the turtle to be changed into the following shapes, house, tree, building and 
car in order to copy the given street scene. These shapes were moved by using apple 9 and 
then Stamp to leaves the shape on the screen before moving the turtle to make another 
imprint. A second picture involved drawing two rectangular shops and using label or
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apple U to label them and then apple D to get back down again into the lower section 
o f the screen. The turtle was changed into a tree so that two trees could be stamped next to the 
Dairy Foods shop using Stamp.
The ninth task required changing the shape o f the turtle to make street scenes.
The tenth and final task was constructing a border o f trains (see Figure 3.10). Finally the border 
extended the using of train shapes stamped to make a border with the caption "I love to ride in
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trains." within it. Again it was necessary to use setsh and the correct number from the chart 
on the door and then Stamp to keep it there and apple 9  to move the turtle in for the 
next position. Apple U and apple D were again needed to move the turtle from one 
part of the screen to another. A second border could be made with a ship stamp and the caption 
"A sailing ship is the life for me. What about you?"
Can you Hake this horder?
w .  s;/»  '. V .  w .  w «  % v «  s v .  ‘k V .  w .  *k v .
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Ml MlI love to ride in trains. ^
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Figure 3.10
The tenth task was constucting a train border.
All the above involved using commands to move the turtle and the commands had to be typed in 
and appeared on the lower section o f the screen while the turtle movement instantaneously 
appeared on the upper screen as shown in Figure 3.11.
Writing programming procedures was considered too difficult at this stage so students had not 
been introduced to the "flip side". In the flip side mode another screen comes up by pressing
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Apple and F at the same time. The cursor is at the top of the page and the turtle is not present. 
A program can be typed in at the top of this page but its effect on the turtle is not seen until the 
page is flipped back to the front and the turtle commanded to execute the program. This is 
illustrated in Figure 3.12
The commands are typed on and appear on the lower screen while the corresponding 
movement o f the turtle appears on the upper screen.
I tly P»gw I irnp~5iJ?i
TO SQUARE 
CG
REPEAT 4 [FORWARD 50 RIGHT 90] 
EHD
■
Figure 3.12
Showing how the "Flip side" functions.
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For each session only one task (with an additional extension activity for early finishers in four 
sessions) was available to the students. For protection from handling by the children the given 
task sheet was placed in a plastic cover.
A reference booklet for the children's use was compiled by the investigator. This reference 
booklet was illustrated and included the basic commands for forward, backward, 
right and left as well as pen up and pen down. It fisted how to draw a square 
and a rectangle with and without using repeat. It explained how to use the apple 
key and 9  to  move the turtle and then press escape as well as how to Stamp to 
keep the turtle in place. It explained how to use fill to colour in a shape and how to use 
setsh and then Stamp these shapes. It included how to name a page, use of 
prlntsoreen to print the screen, apple U  to move the turtle around and apple 
D  to move the turtle back to the lower section o f the screen. It defined how to draw circles, 
squares and rectangles o f different sizes and finally how to make steps. This reference booklet 
was available at all times for the students to refer to if they so wished (see Appendix E).
It was decided to use video to record the student behaviour as it would provide a more complete 
record o f the interactions o f students with the computer and between students than would 
audiotape. Also the video could be referred to again and again when investigating what had 
occurred. It is not very easy to tiy to write down what is happening as it occurs because so much 
is missed during the very act o f recording. Besides, it is not possible to monitor the rest o f the 
class if personally monitoring the behaviour of the students at the computer. According to Mehan 
(1993) "When we listen and look at social fife closely, which is what a videotape o f film record 
enables us to do, we see and hear a different version of social fife than is otherwise possible".
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3.1.4 Procedure
All the sessions were recorded in the classroom o f the investigator while the whole class was 
present. The classroom was a regular single room classroom. There was one Apple IIGS 
computer in the classroom. It was located in a cupboard at the back left hand comer o f the room. 
The cupboard was simply opened up and a desk set up in front o f the cupboard. The keyboard 
was placed on the desk. The monitor was facing the front of the room so it could be readily seen 
by the investigator (see Figure 3.11). Prior to the commencement o f Study A the selected 
students had worked together in their pairs for several sessions a week over a period o f eleven 
weeks so they could become familiar with the LogoW riter program and with each other. They 
generally worked their way through the activity cards included with the LogoW riter program. 
They were encouraged to seek assistance from the teacher/investigator whenever necessary.
For each session that was recorded, each pair of students was given the same item in the same 
sequence to perform using LogoWriter. Over a period o f ten weeks each pair's performance was 
recorded on video. The order of the pairs was rotated to vary the time o f day. At times the order 
had to be changed because one o f the students was absent. Most sessions were recorded in the 
morning with two usually before morning tea and two after. While the sessions were being 
recorded the rest o f the children in the class worked on quiet written tasks at their desks. The 
investigator monitored both activities. During each recording session a sign with "Recording in 
progress" was placed on the classroom door to avoid interruptions by any callers. The children 
were told they could later watch their videotapes but none of the children took up the chance.
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Figure 3.13
This photo shows what was visible in the camera.
The video camera was set up on the tripod towards the centre back of the classroom so that the 
two students and the computer were all within view of the camera The computer was housed 
in a cupboard and just the keyboard was placed on a desk in front of the children. The children 
viewed the monitor at an angle so that the children's faces as well as the keyboard and the monitor 
were visible to the camera. However, the camera did not pick up the image on the monitor unless 
the screen had a solid object such as a coloured-in wall. The children were visible from the knees 
upwards. What was visible in the camera is shown in the photo in Figure 3.13.
3. 2 Study B
3.2.1 Purpose of Study B
A further series of sessions were recorded because the children in Study A had not verbalized 
very much of what they were thinking as they worked with LogoWriter on the computer. Study 
A allowed me to observe seating positions and keyboard control, as well as verbal and physical
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conflict. It also allowed me to observe how they executed the tasks with respect to verbal 
exchange, computer input and discussion of Logowriter, as well as their comments on the tasks 
which showed their attitude towards the tasks. In Study B, in an attempt to discover what the 
children were thinking as they worked on the given tasks, I played an active role by questioning 
the children. As well, the children were instructed to question each other concerning what they 
were doing and why.
3.2.2 Participants
The students were four Year 3 children in the same primary school two years later. The 
investigator was their teacher. These children were in a Year 3 class o f 13 boys and 10 girls at 
the time the sessions were recorded. Unlike the children in Study A, the selected students had no 
previous knowledge o f LogoW riter. The students ranged in age from 7 years 11 months to 8 
years 3 months with the mean age of 8 years 1 month at the commencement o f the recording on 
video.
Table 3.2
Ages in years and months o f students at the beginning of Video Sessions.
John 7 y 11 m Mark 8 y 2 m Sarah 8 y 3 m Irene 8 y 0 m
Each pair of students was o f the same sex. These students were selected because they were high 
achievers both in reading ability and in general academic achievement including mathematics.
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3.2.3 Instructions to Children
The children were given a sheet with instructions which was there every session through the 
study. The sheet was discussed and explained to the children before they commenced the first 
session. The written instructions were as follows (Figure 3.14).
Instructions
Each time you will be given a certain task to perform.
Read the instruction carefully.
Then discuss the task with your partner.
Plan with your partner :
. What you need to do 
. How you are going to do it.
. Make a rough drawing.
. List turtle commands on the drawing where appropriate.
. Then decide how you are going to start.
While you are doing the task 
Tell or ask your partner
. What you are going to do?
. Why you decided to do it that wav?
. What you think will happen?
Now and then check
Stop and think and tell or ask your partner "Why" it was done that way.
Write your name on each page before you print it.
Figure 3.14
Written instructions to children.
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The investigator also had a list o f questions to ask both the children when appropriate during each 
session (Figure 3.15). The design o f Study B, therefore, was intended to have the children 
verbalize their reasoning as they learned to use LogoWriter. Different tasks were used in Study 
B because the children had no prior knowledge o f LogoWriter and consequently the tasks 
functioned as a tutor course.
. What do you want the turtle to  do next?
. What have you done before that could help you now?
. What made you think that?
. Why are you doing that?
. What will happen if you do that?
The following three questions were to be asked of both children part way through the session. 
.What have you done already?
. What still needs to be done?
. Why have you done that?
Figure 3.15
Investigator's list o f questions.
3.2.4 Instruments
The LogoWriter program was again used. This time the students had no prior experience with 
LogoWriter. Ten tasks were formulated by the investigator so as to introduce LogoWriter and 
present it in sequential steps. The tasks were adapted by the investigator from a handbook. 
These items were presented as written instructions with no graphical representation. Each item
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was presented on a separate sheet o f card and was hand written. The following tasks were 
presented in Study B (Figure 3.16).
1. Movement of Turtle
Use np "Your name to name the page.
U s e F D  BK RT LT with space after command and then number to draw 
any shape.
Then try a square, rectangle and triangle.
Use apple U to write your name and apple D to bring the cursor down. Use 
PRINTSGREEN to print the screen.
Use RG to clear the screen.
2. Draw a house with windows and a door
Put a fence around the house.
What about a garden?
Use PU to put the pen up, PD to put the pen down and PE to erase.
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4. Turtle Move
Use apple 9 and then the arrow keys to move the turtle around. 
Use escape key to leave turtle move.
Use sete to change pen colour. Refer to chart on the door.
Use setbg to change background colour.
Draw an animal made o f squares and or rectangles.
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6. Fill and Shade
Draw a closed shape. Colour it in using fill.
The turtle needs to be inside the shape.
Draw a rectangle and make it into a brick wall by using Shade. Try some others.
7. Writing a Procedure 
Apple F to get into flip side.
To square
Repeat [ ] (  Do you remember the short way? )
End
Apple F
Draw some squares in different places on the screen. Make them different sizes. 
Write procedure for rectangle and triangle. Draw more of these.
8. Procedure to H ouse
Write a procedure to house.
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9. Circles
To circle
Repeat 60 [ FD 2 RT 10 ] 
End
Draw circles o f various sizes.
Colour the circles in different colours.
10. Multiple Turtles
You need to use Tell with the number of the Turtle for turtle to do something. What can you 
create? Write a procedure for each turtle to draw a different shape.
What else can you create?
Hide all the turtles at the end.
Figure 3.16
Tasks presented in Study B.
In Study B, then, the children were learning to use LogoWriter while in Study A the children 
already knew. This allowed for investigation in Study B o f a different aspect o f pair work 
involving how they acquired programming skills rather than their ability to replicate diagrams.
3.2.5 Procedure
All the sessions were recorded in the classroom o f the investigator while the whole class was 
present. It was a different classroom from that used in Study A but adjacent to that room. The
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classroom in Study B was two regular single classrooms with the folding doors open between the 
room s so the class had twice the space available. There was one Apple IIGS computer in the 
classroom. It was located in the same mobile cupboard as in Study A but this time at the front 
left hand comer o f the room. The monitor was facing the class so it could be readily seen by the 
investigator.
For each session that was recorded each pair o f students was given the same item in the same 
sequence to perform using LogoW riter. Over a period o f ten school days the students' 
perform ance was recorded on video for once a day, totalling ten sessions per pair o f students. 
The time students took to complete each task varied. The order o f the pairs was rotated to vary 
the tim e o f  day. M ost sessions were recorded in the morning before morning tea. While the 
sessions were being recorded the rest of the class worked on quiet written tasks at their desks. 
The investigator monitored both activities.
3.4 Sum m ary: Studies A and  B
Study A  had been undertaken to see how pairs of children would work together in a computer 
environment using LogoW riter program. It had been envisioned that the children would discuss 
the program  with each other as they solved the given task together and therefore it would be 
possible to tap into their thinking and consequently their thought processes in action. This was 
not observed, so Study B was set up two years later. This time the teacher played a more active 
role by questioning the children concerning what they were doing and why in an attempt to tap 
into their thought processes. Again this was not observed as the children resisted being 
interrupted both by their partner and the teacher. Even though the expected outcomes were not
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realized, there remained a great deal o f data which allowed the exploration in both studies o f the 
research questions:
• What social interaction occurred between the pairs o f children that might be seen to affect 
the completion of the task?
• How many tasks were completed in the given time?
• How well were the tasks completed?
• Did students plan how to perform the tasks?
• What was the nature o f discussion as they performed each task?
• How did the children work together on the computer?
• What cognitive growth was demonstrated in their approach to solution to the problems 
presented?
• Did some individuals learn LogoWriter commands more easily than others?
• Did the students enjoy using LogoWriter?
Study A allowed me to investigate the additional question:
• Did the higher achievers perform better than the average achievers?
Chapter 4 presents the analysis o f the data from Study A. Chapter 5 presents the analysis o f the 
data from Study B.
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Chapter Four
Study A: Analytic Procedures and Results
Study A was conducted to address the following:
• What social interaction occurred between the pairs of children that might be seen to affect 
the completion o f the task?
• How many tasks were competed in the given time?
• How well were the tasks completed?
• Did students plan how to perform the tasks?
• What was the nature o f the discussion as they performed each task?
• How did the children work together on the computer?
• What cognitive growth was demonstrated in their approach to solutions to the problems 
presented?
• Did some individuals or groups learn LogoWriter commands more easily than others?
• Did the students enjoy using LogoWriter?
• Did the higher achievers perform better than the average achievers?
4.1 Generation of Data
Study A was conducted over ten half hour sessions for each of the four pairs. All the sessions, 
recorded on 40 video tapes, involved a total time of 1171 minutes recorded. These sessions were 
fully transcribed on sheets with columns labelled: Speaker, Time, A (standing for the first child 
in the pair): Verbal, Non-Verbal, K (standing for the child in physical control of the Keyboard), 
B (standing for the second child in the pair): Verbal, Non-verbal, K and Comments (see Appendix
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F for an example). The format of this transcription page was based on the sample given in Ochs 
(1979, p 62) but with the additional column for keyboard control. The video camera recorded 
the actual time o f day and it was displayed on the TV screen during playback. At the beginning 
o f each new minute the displayed time was written on the sheet. The verbal actions were 
transcribed in sequence in the speaker's column. A new line was started for each new turn so that 
these could be easily identified and counted later. A tick was placed in the "K" column whenever 
the child physically operated the keyboard. Non-verbal actions were noted and recorded and 
comments made in the comment column if applicable. The video tape had to be replayed 
repeatedly in order to catch what the children were saying. At times the children mumbled so 
that it was not possible to know what they were saying. This was noted down as "mumbled".
Table 4.1
Example of a Transcription Page
Legend: M  = monitor, K = keyboard, PE = said underlined words "PE" together.
Tape No 3 A: Tammy B: Amy Date 29/7/91 Sheet 12 Session 1
Time Verbal NonVerbal K Verbal N onV erbal K Comments
13:40 W e don't. Or Y es Look at M /
FD. OK / N o, N o
Y es Looks around / N o, Don't do it. 
See.
Puts fingers 
towards K
N ow L T / F D 4 F D Looks at M
N o  70 / N o 60
PE / PE
B K  space 60 / Tay
See Rt hand over K / Oh, yes
Anyway it doesn't 
matter
/ Yeah FD
Say about / PD Looks at M
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Oh, yes PD pen 
down
/ PD
13:41 PD Where is P? U ses both hands 
on K
/ N ow FD Presses Keys /
Table 4.1 is an example o f  a description page for Tammy and Amy for the first session. During 
this one minute from 13:40 to 13:41 there are ten verbal exchanges as Tammy says something and 
then Amy says something. For example Tammy says,"Yes," and then Amy says "No, don't do it. 
See." This is counted as one verbal exchange. At the end of transcribing a session, the number 
o f verbal exchanges were counted up and divided by the duration o f the session to give the density 
o f exchanges. These figures were later used to create a table and graph showing the density o f 
exchanges for all the sessions. The duration of each session is shown in Table 4.2. I had intended 
that each session would be thirty minutes in duration but at times when the children completed 
the task I terminated the session.
Table 4.2
Duration of Each Session in Minutes.
Session Zach/Noel Paul/Adam Ann/Nancy Tammy/Amy
1 25 20 30 44
2 28 23 27 37
3 24 30 39 34
4 25 34 33 40
5 32 34 26 26
6 46 18 36 33
7 22 34 30 17
8 35 16 37 30
9 24 14 28 30
10 22 32 27 29
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Average 28.3 25.5 31.3 32.0
A  summary of what had occurred during the session was recorded on the back o f the first 
transcription sheet and also on a separate large sheet containing forty spaces for all the sessions 
for all the pairs. An example o f  the summary for one session is given as follows:
Summary of Session 1 for Zach and Noel
Share keyboard most of the time. Noel verbalizes as keys in. Zach silently puts in numbers while 
leaning on elbow. Look at task sheet together. Start again twice. No real conversation. Task 
excellent. Program all in 8 lines. Holds their attention.
Next, working from these transcribed sheets, data was recorded on a summary sheet for each 
session under the following headings: Planning, Aware o f time, Verbal Input, Keyboard Control, 
Conflict - Verbal, Conflict - Physical, Attitude (Pleasure or Don't care), Telling Partner Input, 
Camera Awareness, On task, Fooling Around, Discussion Logo itself, Seating arrangements, 
Tone of Voice, Asides, Gender traits, Interruptions, Interaction with classmates, Density o f Turns 
(see Appendix G). These interests mainly came from research reported by Clements (1986) and 
Clements and Merriman (1988) and from observing the children prior to the sessions and 
observation o f the recorded videos later.
Next a summary sheet was used for each of these headings and data recorded for each pair for 
each session (see Appendix H). Finally from these sheets tables and graphs were created. 
Results are presented under the above headings which address different dimensions o f observed
behaviour.
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Task performance was assessed separately and consisted o f how well the task was performed, 
whether it was completed and whether social interaction was related to task performance. When 
the children completed a task they saved it and printed it out. The investigator copied by hand 
each of these printouts onto an A4 sheet and these are shown in Figure 4.1.
4.2 Social Context and Comparison of Pairs
Before presenting the results under the various headings it is helpful to look briefly at the four 
partnerships. It had been decided for the children to work in pairs because it was anticipated that 
as they worked together they would reveal what they were thinking. This did not occur. Also, 
based on the theory of Vygotsky (1978) it was anticipated that by working in a social environment 
with a peer at the computer, learning would be enhanced through discussion and exchange of 
ideas. Because discussion concerning what they were thinking as they performed the tasks was 
minimal, it was difficult to find such an effect in the data. However, it was possible to trace other 
dimensions o f the children's work in pairs, and to consider how the children actually worked 
together and what social interaction occurred at the computer in relation to task performance. 
Four very different partnerships were revealed. These partnerships were not static but changed 
throughout the sessions as they worked together.
Zach and Noel
In the first two sessions there was not much verbal interchange but this increased with a maximum 
in the third session. The other sessions varied. In the earlier sessions it was mainly verbalizing 
LogoWriter commands. There was some physical conflict mainly over the control o f the 
keyboard which involved pushing the partner's hands off the keyboard. This pair produced the 
best task performance outcomes as they worked cooperatively together, although they were the
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lower achievers. In this case the social context seemed to be beneficial for learning and 
achievement o f tasks.
Paul and Adam
Paul used standover tactics towards Adam most of the time. Paul often said the LogoWriter 
commands as Adam keyed them in. Adam was softly spoken while Paul raised his voice and even 
yelled at times. Paul twice mentions to Adam a hair pulling episode which occurred between them 
when they were in pre-school. Paul called Adam a "stupid idiot" several times and told him to 
huny up. Paul twisted Adam's arm twice in session 10 and Adam responded by pulling his hair. 
They often finished the tasks very quickly but the outcomes were poor, although they were the 
higher achievers. The social context was not beneficial for learning for Paul or Adam as Paul 
harassed Adam so often.
Ann and Nancy
Ann and Nancy had a low interchange of conversation. Both tended to mumble. At the beginning 
Nancy told Ann what to do as Ann had to be borrowed from another class and did not have the 
same opportunity to become familiar with the program. To some extent Nancy was helpful in 
introducing Ann to LogoWriter as they worked together but this later changed as they worked 
independently. When Nancy was in control o f the keyboard Ann paid close attention and at times 
offered suggestions concerning how to do something. When Ann was in control o f the keyboard 
Nancy occasionally followed what Ann was doing but at other times showed off to other children 
in the class. The social context was somewhat beneficial. These two girls would not have had 
much to do with each other before the project. The quality of the tasks varied from poor, fair, 
good to excellent. The first section o f each task was completed and 60% of the ten tasks were
90
completed.
Tammy and Amy
Tammy and Amy talked constantly throughout the sessions. There was some planning as they 
decided who did what and in which order. Amy ignored Tammy when she wondered when they 
would watch the video of themselves at the computer. Amy also ignored Tammy during another 
session when she stated she couldn't wait for the next two days. I have no idea to what she was 
referring. The social context for Tammy and Amy was beneficial for learning as they checked with 
each other which way to turn the turtle and worked well together in spite o f some arguments. 
When they were fooling around their task performance was poor. (See first, second and ninth 
sessions in Figure 4.1). Their task performance tended to improve with the sessions. These two 
girls were close friends but every now and then they would fall out with each other mainly outside 
the classroom during a recess or outside o f school entirely. This may have influenced some of 
their behaviour and achievements during the sessions.
4.3 Task Performance
The social context that the pairs established with each other had much more influence on the 
performance o f the task than their prior level o f  academic achievement. The task performances 
of the children are shown in Figure 4.1 The researcher's comments on the task performances are 
listed in Table 4.3. All o f Zach and Noel's were excellent and all o f the tasks were completed. 
Usually their performance was the best o f all the pairs. Paul and Adam completed 70% of the
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Figure 4.1
Task results for Study A
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tasks. These were not so well done. Ann and Nancy completed 80% of the tasks and half o f the 
tasks were done quite well. Tammy and Amy completed 90% o f the tasks but the quality o f their 
performance varied. Some were excellent while others were a "little wobbly".
Table 4.3
Comments on Task Performance
Ex = Excellent. VG = Very Good. C = Task Completed.
Session Zach/Noel Paul/Adam Ann/Nancy Tammy/Amy
1 3 Spirals Very even. Ex 
Program all in 8 
lines Best 1 st C
Big gap not 
even Fair 
1 st C
3 one VG other 
two poor C
One OK other 
uneven Fair 1st 
& 2 n d  C
2 Coloured 
Wall
Very even Ex. 
Did 2nd one C
Even wall Ex 
also spiral C
Very even C 
missed end bit
Very Wobbly 
poor C
3 Animal 
Squares
Best Ex C Dotted lines 
poor
Poor face 
square OK
Good C
4 Animals 
Rectangles
Ex C Fair only one Good Nancy's 
better than 
Ann's C
Ex Best for 
them so far C
5 Squares Very even C 
Ex also 
triangle
Very uneven C 
Poor 
Spiral OK
Good but 
Squares not in 
line Reet OK C
Very good C 
Rectangle too
6 2 Flags Very even C 
Best 43 mins
1 st Ex 17 mins
2 nd Fair bits 
over line C
Bits over line C 
OK otherwise
Not fill not even 
only one done 
Fair
7 Brick Wall 
House Wall
Very even Ex 
Best 1 st C
Some bricks 
some houses
Bricks OK Rect 
not closed
Ex 6 mins for 
brick wall C
8 Circles Ex C Circles same 
direction G C
Nest circles OK 
rest not
Circles 16 mins 
did more G C
9 Street Scenes Ex Best All 
completed C
1 st VG started 
2nd 1 st C
OK 1 st C 1 st EX 2nd got 
wobbles 1 st C
10 Borders 
Train, Ships
Ex Trains & 
Boats C
Trains VG 
started 2nd C
Trains Ex 
I s tC
Both Ex C
The tasks were rated for each session for quality o f performance as shown in Table 4.4. The best
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was given a rating of 4, with the next best 3, and then 2 and 1, except in the fourth session when 
two were excellent. This gave a better indication for comparing the quality o f performance. It 
is clearly seen from this that Zach and Noel performed the best although they were not otherwise 
high achievers. Tammy and Amy did the next best and were high achievers. Paul and Adam, 
otherwise above average achievers, came next. Ann and Nancy, average achievers, came in fourth.
These overall results would suggest that social interaction has an important influence on 
performance.
Table 4.4
Ratings o f Task Performance
Session Zach/Noel Paul/Adam Ann/Nancy Tammy/Amy
1 4 3 1 2
2 4 3 2 1
3 4 1 2 3
4 4 1 2 4
5 4 1 3 3
6 4 3 1 2
7 4 2 1 3
8 4 3 2 3
9 4 3 2 1
10 4 1 1 3
Total 40 21 18 25
I turn now to look in more detail at what occured in the sessions observed.
4.4 Physical Proximity 
4.4.1 Seating Position
Seating position is related to keyboard access and therefore to negotiation or conflict. The
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children stayed in the same seating position throughout a session except in the first session when 
Zach and Noel changed over part way through the session. Zach suggested that they change 
seats after 19 minutes into the session. Zach said, "Change seats. Then you have the numbers." 
However, most of the pairs varied their seating positions from one session to another. In session 
3 Paul asserted that he was going to do all the letters next time and so in session 4 he sat on the 
left o f the keyboard. As seen in Table 4.5 there was generally no fixed seating order and the 
children changed about 50/50 except for Tammy and Amy where Amy was seated on the left of 
the keyboard for 8 o f the 10 sessions.
Figure 4.2
Photo Showing Seating Position
Legend: Seating position o f children at the computer is shown in this photograph. The keyboard 
is separate from the rest o f the computer so it can be moved easily by the children. When the 
keyboard is being "shared" the child on the left has easy control of the letters and the numbers 
above the letters on the keyboard while the child on the right has easy control of the numbers in 
a block on the right of the keyboard. When the child is in sole control the keyboard can be 
positioned directly in front o f the child.
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Table 4.5 
Seating Position
Legend: Children are represented by the first letter o f their name. The children sitting to the left 
o f the keyboard are indicated by having their name first, followed by their partner sitting on their 
right. S indicates "sharing" the keyboard followed by the percentage o f time it was shared. 
When the keyboard was "shared" the child on the left of the keyboard had control o f the letters 
and the top line o f numbers while the child on the right had control only o f the block o f numbers. 
Where no percentage is given it indicates that the keyboard was not shared in this way at all 
during the session. That is, either one or the other had the whole keyboard control.
Session Zach/Noel Paul/Adam Ann/Nancy Tammy/Amy
1 . N Z - + Z N S  100% P A  S 79% A N  S 100% A T
2. Z N A P  S 64% N A  S 35% A T  S 86%
3. Z N  S 9% A P A N  S 11% A T  S 76%
4. N Z P A  S 79% A N T A
5. N Z A P  S 63% N A T A
6. N Z A P A N A T  S 75%
7. Z N A P N A S 23% A T  S 94%
8. Z N  S 57% P A N A A T  S 75%
9. N Z P A  S 100% N A A T  S 100%
10. Z N A P A N A T  S 45%
4.4.2 Keyboard Control
Keyboard control is considered next as a dimension of interaction because there was a lot of 
contention regarding controlling the keyboard. Keyboard control is important because it indicates 
which child is physically in control o f the computer program. The children were considered to 
be in control of the keyboard if their hands were on the keyboard which was clearly visible in the 
video. The child in physical control of the keyboard was not necessarily in control of the program 
as at times this child simply followed direction given by the partner.
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The keyboard was shared in several ways, some of them collaborative:
• Each child took very short turns by doing alternate lines o f input.
• Each child had longer turns and the keyboard was passed back and forth.
• The children worked together with the dominant child being in control o f  the left side of 
the keyboard where the letters and numbers are while the other child just keyed in the 
numbers which were on the right hand side ("S" in Table 4.5 above).
• One child had complete control o f the keyboard and the other child kept an interest in 
what was happening and would interrupt at times.
• One child had control o f  the keyboard while the other child verbalized the input to the 
other.
All o f the above are possible forms of collaboration. Another possibility was o f a complete 
division o f labour where one child had complete control o f the keyboard and virtually worked 
entirely alone while the other child paid very little attention. The distribution o f physical control 
of the keyboard is shown in Table 4.6 and Figures 4.3 to 4.6. The percentages were arrived at 
by adding up the total time that a child was physically in control o f the keyboard and then 
expressing this as a percentage o f the total time of the session. The children were considered to 
be "sharing" the keyboard if both were keying in data with the child on the left o f the keyboard 
being in control of the letters and the numbers and with the child on the right o f the keyboard 
being in control only o f the numbers.
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Table 4.6
Physical Control o f Keyboard
Legend: The percentage o f time the children were physically in control o f the keyboard is 
indicated by the first letter o f their name followed by the percentage o f the total time o f the 
session. If  the children "shared" the keyboard this is shown by Shared followed by the percentage 
of time they shared, followed in bold type by the first letter o f the name o f the child who was on 
the left o f the keyboard and thus was in control o f the letters and the numbers.
Session Zach/Noel Paul/Adam Ann/Nancy Tammy/Amy
1 Shared 100% N Shared 79% P 
P 16% A 5%
Shared 100% A T 52% A 48%
2 Z 26% N  74% Shared 64% A 
P 4% A 32%
Shared 35% N 
A 0% N  65%
Shared 86% A 
T 0% A 14%
3 Shared 9% Z 
Z 79% N 12%
P 37% A 63% Shared 11% A 
A 55% N 34%
Shared 76% A 
T 12% A 12%
4 Z 19% N 81% Shared 79% P 
P 9% A 12%
A 41% N 59% T 53% A 47%
5 Z 13% N 87% Shared 63% A 
P 18% A 18%
A 12% N 88% T 55% A 45%
6 Z 2% N  98% P 82% A 18% A 50% N 50% Shared 75% A 
T 22% A 3%
7 Z 24% N 76% P 62% A 38% Shared 23% N 
A 7% N  70%
Shared 94% A 
T 6% A 0%
8 Shared 57% N 
Z 13% N 30%
P 53% A 47% A 64% N 36% Shared 75% A 
T 9% A 16%
9 Z 4% N  96% Shared 100% P A 27% N 73% Shared 100% A
10 Z 43% N 57% P 55% A 45% A 31% N 69% Shared 45% A 
T 17% A 38%
Average %  for
individual
turns
Z  25%  N 68% P 37% A 30% A 31% N 53% T 25% A 29%
Table 4.6 above should be read as follows. For session 7, Zach had complete physical control 
of the keyboard for 24% of the time and Noel had complete physical control o f the keyboard for
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76% of the time. Tammy and Amy "shared" the keyboard for 94% of the time. Amy was seated 
on the left and had control o f the letters and the numbers above the letters. Tammy was seated 
on the right and keyed in the numbers on the right o f the keyboard. For the other 6% of the time 
Tammy had complete physical control o f the keyboard.
Table 4.6 shows that physical control o f the keyboard varied. Children "shared" by operating on 
the section of the keyboard on their side, or they had sole physical control o f the keyboard. This 
table does not show "social" control o f the input, however, where one child instructs the other 
what to input.
Figures 4.3 to 4.6 should be read as follows. The percentage o f time that one partner was in sole 
physical control of the keyboard is shown first in yellow. Then the percentage o f time that the 
other partner was in sole control o f the keyboard is shown in green. When they "share" the 
keyboard it is shown in red. Each session is represented by a bar divided into various colours to 
indicate what proportion o f time each child was in control o f the keyboard or how long they 
"shared" it together. Figure 4.3 shows that Zach and Noel "shared" the keyboard for the first 
session and then mainly had individual turns with Noel being on the keyboard most o f the time. 
In session 1 (Figure 4.4) Paul shown in yellow was in sole control o f the keyboard for 16% o f the 
time while Adam shown in green was in control o f the keyboard for 5% of the time. They shared 
the keyboard for 79% of the time and this is shown in red. Figure 4.4 also shows that Paul and 
Adam "shared" the keyboard in 50% o f the sessions and in four of the other sessions Paul had 
more than 50% individual control. Ann and Nancy "shared" throughout the first
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Keyboard Control for Zach and Noel
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Keyboard Control for Paul and Adam
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Keyboard Control for Arm and Nancy
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Keyboard Control for Tammy and Amy
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session and then mainly had individual turns with Nancy slightly more than Ann (see Figure 4.5). 
Tammy and Amy "shared" in most sessions. In other sessions where there was no sharing they 
each had almost 50% individual control (see Figure 4.6).
However, the proportion o f keyboard control time shown in Figures 4.3 to 4.6 does not reveal 
how the sharing was done, and in particular obscures conflict and negotiation. Observations from 
the videotapes are presented to fill this out. Also, being in physical control o f the keyboard did 
not necessarily indicate being in control o f the activities or the computer program as at times the 
child in control of the keyboard simply keyed in what their partner told them. When this occurred 
the partner was actually in control of the program. In five o f the sessions Noel told Zach input 
at times. In two of the sessions Zach told Noel. In session 5 Noel said to Zach, "You don't have 
to tell me. I can work it out myself. You're not the expert" as Noel put his face right up to Zach's 
face. In seven of the sessions Paul told Adam input at times. In the last session, however, he 
constantly told Adam what to do. In the first session Nancy told Ann exactly what to input. In 
the eighth session Ann told Nancy a couple of times. Most o f the time they both silently keyed 
in input or else mumbled and the videotape recording did not pick it up. In six of the sessions 
Amy told Tammy input at times. In the third session Amy told her input 26 times. Except for 
Nancy and Ann one child in each pair was doing the telling and thus took control o f the program 
during that time.
4.4.3 Verbal Conflict
Verbal conflict varied as shown in Table 4.7. Altogether there were 396 verbal interactions out 
of a total of 3476 verbal exchanges that were classified as verbal conflict. Verbal conflict was 
over completing the task, control of the keyboard, standover tactics and Yes/No arguments.
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The occurrence of verbal conflict was chiefly concerned with the completing o f the task (213). 
The most verbal conflict over the tasks was between Paul and Adam (83) but Tammy and Amy 
were not far behind (74). Zach and Noel had 51 verbal conflicts over the tasks but Ann and 
Nancy only had 5 verbal conflicts over the tasks. There was a high number o f standover tactics 
exhibited by Paul towards Adam (110). Control of the keyboard caused some verbal conflict 
(55). Paul and Adam exhibited the most (36), with fewer instances from Tammy and Amy (9), 
Zach and Noel (8) and Ann and Nancy (2). There were 15 verbal conflicts classified as Yes/No 
disagreements. Paul and Adam had the most of these (9), Tammy and Amy had 4, while the 
Zach and Noel and Ann and Nancy pairs each had only one.
The value of videotaping was evident here as it was possible to have a record o f the visual 
behaviour as well as the verbal interactions. Audio recordings would not have supplied this and 
valuable information would not have been obtained. This was also even more evident in 
considering physical conflict.
Of the total number o f recorded interactions, Paul and Adam had the greatest number of 
interactions classified as conflicts. These involved Paul using standover tactics towards Adam, 
conflict over the task and keyboard control and Yes/No disagreements. The verbal interactions 
between Tammy and Amy classified as verbal conflicts were mainly concerned with the task, 
some over the keyboard control and a few either standover tactics or extended yes/no 
disagreements. With Zach and Noel conflict was mainly over the task or having turns and a brief 
Yes/No disagreement. Ann and Nancy were generally very quiet with few verbal interactions 
overall and a few conflicts over the task, keyboard control and a brief Yes/No disagreement.
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Table 4.7 
Verbal Conflict
Legend: K relates to conflict over keyboard control; T relates to conflict over task; S relates to 
standover tactics and Y/N refers to yes-no disagreements.
Session Zach/Noel Paul/Adam Ann/Nancy Tammy/Amy
1 K 1 T 3 K 1 T 5 S 5 K 3 T 11 S 3
Y/N 3
2 K 2 T 1 T 3 S 4 K 3 T 9
3 K 2 T 7 Y/N 1 K 24 T 4 S 22 T 1 T 7
4 T 5 K 4 T  10 S 13 
Y/N 1
K 2 T  13
5 T 6 K 2 T  17 S 10 
Y/N 5
K 2 T 2 K 1 T 7 Y/N 1
6 K 1 T 9 K 1 T 4  S3
Y/N 2
T 13
7 T 4 T 7 S 17 T 1 Y/N 1 T 1
8 T 9 K 2 T 9 S 2
9 T 6 K 1 T 11 S 6 T 1 T 10
10 K 2  T 1 K 1 T 13 S 28
Y/N 1
T 3
Total K 8 T 5 1  Y/N 1 K 36 T 83 
S 110 Y/N 9
K 2 T 5 Y/N 1 K 9 T 74 S 3 
Y/N 4
Grand Total 60 238 8 90
Paul and Adam exhibited the highest frequency of verbal conflict. Much o f it was over keyboard 
control. The verbal conflict between Paul and Adam involved threats o f physical conflict, as in 
session 3 :
Paul: "What are you doing? You are supposed to be doing the mouth. I hope you know... 
You're got to do the mouth. Just do it!"
Then later on Paul continues to harass with:
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Paul: "Good one!" (Paul is almost screaming.) "You fix it then now. You fix it up then. I'm 
not doing it. You fix it. You fix it... You wrecked it now. You're doing it."
Paul continues in the same vein.
Paul: "Don't press 'RETURN' or else I will kill you." (Paul holds Adam's fingers o ff the 
keyboard.)
Adam: "Love sick."
Paul: "Good. No, don't. Yes, we done space. Oh, no. Do this. Then "apple 9". Just do that. 
(Paul stands up and points on the monitor.)
Adam: "I don't get this."
Paul: "Work it out yourself You did it. You do it. Ah, you're going to make a mess o f it now."
In fact this task did turn out a mess as they finished up with all dotted lines.
In session 10 it is much the same.
Adam: "I bet you keep going. "
Paul: "No, I'm going down."
Adam: "No, you're not. "
Paul: "You wanted this."
Adam: "No, you're not."
Paul: "Yep, I bet you I go down."
Adam: "No, I know that."
Paul: "Sorry, but you won't because I'll wipe your head inside out."
Adam: 'Til." (Adam mumbles something.)
Paul: "Goon. You wouldn't want to. Eh. You don't want your head punched in."
Then Adam suggested that Paul was going to continue going on in the same direction as he 
stamped boats for the border but Paul indicated that he was going to move the turtle down the 
screen and stamp another boat. Just after Paul's last threat (I'll wipe your head inside out") Adam 
warned Paul that the teacher was coming. Paul discontinued his threatening behaviour for a 
while. I was not aware of these incidents until the video tapes were transcribed, as I was 
monitoring the rest of the children in the class and left the camera to record the action at the 
computer with occasional glances at the children at the computer. Generally in class, Paul could 
present a behaviour problem in his interaction with other children so his desk was situated right 
next to the teacher's table in an effort to avoid situations arising and thus was controlled by 
proximity to the teacher. Paul would tend to behave himself if he was aware that I was watching
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but otherwise could not be relied upon to behave himself as is evident by his behaviour during the 
sessions. Paul was fully aware that the activity was being recorded by the camera. I  wonder if 
it was more showing off even though he knew I would be viewing the videotapes.
For Tammy and Amy, the pair o f girls with the higher score on verbal conflict, the conflict was
more concerned with how to perform the task in hand. An example o f this is found in the third
session when they are reproducing the diagram of the face and sign.
Tammy: "We haven't go enough room to do both o f them."
Amy: "Yes, we do. We could do that one."
Tammy: "Or we could move this one out of the place by stamping it."
Amy: "You can't do that."
Tammy: "Yes, you can."
Amy: "No, you can't. No, you can't. You can't do that."
Amy was correct. It would not be possible to stamp it. So they come to the following 
conclusion.
Tammy: "How are you supposed to put the other one?"
Amy: "We'll have to do the others small."
At the end Tammy says: "At least we fitted it in."
Most verbal conflict over tasks was exhibited by Paul and Adam, followed by Tammy and Amy. 
Both these pairs of children were the higher achievers but did not generally perform as well on 
the tasks as did Zach and Noel, who were average achievers. Zach and Noel exhibited most of 
their verbal conflict concerning the tasks but not as frequently as either of the higher achiever 
pairs. Ann and Nancy exhibited very little conflict but when it did occur it was more concerned 
with the tasks too. They did not perform as well as the others on the tasks. Tammy and Amy 
performed much better than Ann and Nancy although they exhibited more conflict over the tasks. 
Paul and Adam produced excellent results in the second session and had the task completed in 9
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minutes. This indicates they were capable o f high achievement on the tasks. However, Paul 
displayed a far greater frequency of stando ver tactics. Appendix I gives more detail concerning 
the conflicts that arose in the pairs. It seems that soda! interaction at times has a greater influence 
on task performance than ability level.
4.4.4 Physical Conflict
Physical conflict was mainly over keyboard control and involved either pushing the hands o f the 
other child off the keyboard or using hands to act as a shield and so prevent the other child from 
putting their hands on the keyboard. The frequencies o f these behaviours are shown in Table 4.8. 
The interactions between each pair o f children were quite different. The boys exhibited more 
physical conflict than the girls did and involved other behaviour besides attempting to gain 
control of the keyboard. Examples o f the interactions classified as other physical conflicts were: 
Noel and Zach engaging in some head butting and putting their face up close to each other as 
well as pushing the partner's hands off the keyboard; Paul giving Adam a few smacks on the 
bottom, as well as pulling his hair and twisting his arm and Adam retaliating by tilting Paul's chair 
once. Physical conflict exhibited by the girls was really only over control o f  the keyboard. Ann 
and Nancy did some pushing o f hands from the keyboard but it was done very gently. Tammy 
and Amy only had a few episodes o f pushing off the other's hands.
Paul and Adam displayed frequent conflict throughout all the sessions. Generally they had more 
verbal than physical conflict. In particular they had more verbal conflict than physical conflict 
over the keyboard control. During the study it became evident that Paul and Adam had a long 
history o f interpersonal conflict. The researcher was unaware o f this before the commencement 
of the study.
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Table 4.8 
Physical Conflict
Legend: p denotes pushing the other child's hand off the keyboard or preventing the other child 
from putting hands on the keyboard by a shielding method; k denotes some physical conflict 
over keyboard control but not pushing hands off; o denotes other physical conflict.
Session Zach/Noel Paul/Adam Ann/Nancy Tammy/Amy
1 Z p2, N p2 N pi
2 Z p2, N p2
3 Z p3 P o l A pi N pi
4 Pp3 Ap3 T pi, Ap2
5 N pi, Z o P p4, P o3 Np3 A pi
6 Z p l , N p 2 , N o l Ap2
7 N pi, Z ol P p2, P o7 Ap 2
8 Z k l , N k 2 Tp l
9 N pi, Z kl, N ol No i
10 N p l , N k 2 P ol A ol N k l
Total p 1 8 k 7 o 4 p 10 k 0 o 13 p 12 k 1 o 1 p 5 k 0 o 0
Grand Total 29 23 14 5
4.S Executing the Task
I turn now to a different dimension of the children's collaborative work, proportion of verbal 
exchanges.
4.5.1 Proportion of Verbal Exchanges
The proportion of verbal exchanges is the number of exchanges of speaking the children had 
during the sessions
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Figure 4.7
Proportion of Verbal Exchanges
I l l
divided by the time taken. Thus it is a measure o f their degree o f engagement with each other. 
This terminology is derived from a study undertaken by Akhtar (1991, p 45) in which "the total 
number of utterances divided by the time (in minutes) taken to produce these utterances was used 
as a measure o f DENSITY o f maternal speech". The proportion o f verbal exchanges is shown in 
Table 4.9 and Figure 4.7. Paul and Adam had the greatest proportion o f verbal exchanges of 
all the pairs in their fifth session. Tammy and Amy had the greatest proportion o f verbal 
exchanges overall and were the most consistent in their turns with a little variation across 
sessions. Paul and Adam gradually increased in the first, second and third sessions and then 
fluctuated from session to session. Paul and Adam also had the second highest proportion of 
verbal exchanges. Zach and Noel started off very low, increased considerably in the third session 
and then tended to fluctuate. Ann and Nancy started off with a fair amount o f interchange but 
then were very quiet during the remainder. Ann and Nancy had the lowest proportion o f verbal 
exchanges. We see that degree of engagement varies between pairs and also that it fluctuates 
across sessions in some pairs more than others. Tammy and Amy are the most consistent as well 
as the most engaged overall. Paul and Adam engaged highly but in a more conflictive way than 
Tammy and Amy. Each partnership looks quite different.
The proportion o f verbal exchanges gives us a degree o f engagement but not character o f 
partnership so we need other observations. We now turn to an examination o f planning in the 
partnership.
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Table 4.9
Proportion of Verbal Exchanges
Session Zach/Noel Paul/Adam Ann/Nancy Tammy/Amy
1 1.00 1.47 2.31 4.37
2 0.80 2.95 0.57 5.16
3 4.25 5.00 0.65 4.24
4 1.95 3.84 0.28 4.38
5 3.46 6.27 1.19 4.85
6 2.53 3.52 0.90 5.50
7 3.63 4.62 1.30 5.40
8 3.93 3.13 0.47 4.58
9 3.66 4.20 1.69 5.63
10 2.47 5.03 1.00 4.96
Average 2.76 4.00 1.03 4.90
4.5.2 Planning
Planning is important because it involves working out how to perform a given task. In the case 
o f the Logowriter program this includes understanding the program so that the appropriate 
commands can be selected. At times these commands involve angles and distances which have 
to be chosen so the turtle moves in the desired way. Some verbal planning was done by each pair 
but only to a very limited degree as shown in Table 4.10. Usually the planning is only a statement 
concerning the allocation o f who does what and may occur at any time during the session. It is 
interesting that in session 8 Paul actually says "Got to plan" when he doesn't really do much 
planning. Rarely do any o f the pairs actually engage in any discussion concerning the planning 
of how to do the task. However, at the beginning of session 4 Tammy and Amy do discuss where
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to draw the animals as follows:
Tammy: Apple 9. We've got to move it over. Haven't we?
Amy: Yeah, no, you.
Tammy: We've done about over there.
Amy: Yes, No, No, No, No, here.
Tammy: About there?
Amy: No.
Tammy: Is that better?
Amy: Yes.
Tammy: Are we going to have enough room for the other one?
Amy: No.
Tammy: Yes, because I moved. (Tammy points to position on monitor.)
Table 4.10
Types of planning and their occurrence.
Legend:
A Allocate who does what. W Where to do it?
S Where to start? C Which colour?
L Look at what you have to do. F What do first?
N What do next? D What do?
H How to do. T We'll do these.
Session Zach/Noel Paul/Adam Ann/Nancy Tammy/Amy
1. A
2.
3. L N H S AW
4. F >  10 Discuss W
5. A
6. A > 13 A near end H N C
7. D C F FH H
8. S H>5 A T C AH
9. AC AC
10. D A C A
Planning was not an observed strength in any of the pairs.
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4.5.3 Computer Input
Computer input is the actual information keyed into the computer by the children as they use the 
Logowriter program. It is important because it indicates whether the children know the 
commands so they can move the turtle around on the screen so complete the given tasks. There 
was some speaking aloud o f computer input such as "FD 40" "RT 90" but it was mainly silently 
keyed in as shown in Table 4.11. Consistent with previous comparisons o f the pairs, Tammy and 
Amy engaged in more speaking aloud input than the other pairs. Ann and Nancy were much 
quieter than the other pairs. Paul was very vocal both in terms o f the actual speaking aloud o f the 
input and in harassing Adam. Zach and Noel were engaged in more speaking aloud input in the 
first sessions but towards the final sessions the input was mainly quietly keyed in.
Table 4.11 
Computer Input
Legend: Children are denoted by first initial; v denotes verbal input; nv denotes non verbal input; 
sv denotes some verbal; sr denotes some verbal repeating o f input given by the partner; sc 
denotes some chorusing of input together; h denotes Paul harassing Adam with input.
Session Zach/Noel Paul/Adam Ann/Nancy Tammy/Amy
1 Z nv, N v P v nv A v
2 a little v P V N v, A sr lots o f V
3 lots o f v, Z sr sv, P h nv A v, sc
4 sv, N nv sv a little v lots o f V
5 sv, N sr lots of V , sv A v, N nv sv
6 sv sv mainly nv lots o f V
7 nv a little v nv sv
8 nv nv A v, N nv A v
9 nv mainly nv nv nv
10 mainly nv P v, A nv nv A v, sc
115
4.5.4 Discussion ofLogoWriter
This section on discussion o f LogoWriter was considered as it was anticipated that as the children 
were in pairs they would be discussing and planning what they did or intended to do, how they 
would do it and why as they performed the tasks together. Therefore it would be possible to find 
what they were thinking as they performed the given tasks. This did not happen. For all o f the 
pairs o f children most o f the verbalization involved the task in hand but did not give reasons or 
explain how they intended to perform the tasks. There was very little evidence o f planning. Some 
of the time they simply said the commands aloud as they keyed them into the computer as shown 
in section 4.5.3. At other times input was keyed in as the partner said what to do. On other 
occasions they silently keyed in commands.
A summary of the discussion o f LogoW riter is shown in Table 4.12. Tammy and Amy engaged 
in the most discussion about the LogoW riter program and this was consistent throughout all the 
sessions and is also consistent with their high level o f engagement. Zach and Noel were involved 
in some discussion throughout the sessions while Ann and Nancy discussed only some aspects 
during a few of the sessions. Paul and Adam had a high proportion o f verbal exchanges but they 
didn't discuss much about the program at all. Things discussed with respect to the LogoW riter 
program  included the distance to move the turtle, whether to turn the turtle to the left or the right, 
the position to place the turtle on the screen and which colour to change the turtle. Their verbal 
exchanges were mainly Paul harrassing Adam which was not what I had hoped to hear. The 
reference book was referred to a few times. In the early sessions it was just leafed through. Zach 
and Noel used it to see if they could find out how to draw a triangle while Tammy and Amy 
looked up how to draw a circle.
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Table 4.12
Discussion ofLosoWriter
Legend: R denotes looked through reference book.
RX denotes used reference book to look up something. 
Interactions marked *** are discussed below.
Session Zach/Noel Paul/Adam Ann/Nancy Tammy/Amy
1 Take it down & 
apple 6 it
Discuss distance 
LT or RT say 
about
2 N: It looks 
better like that. 
Don't you think. 
No reply
Distance:
A: How much 
would that be 
about?
N: Do you think 
that's so.
LT or RT
Discuss colour 
***
3 Z: Should we 
go down? It's in 
the middle 
again.
N: Yeah, yeah. 
R
A: See, I told 
you it wasn't 
straight.
P: How do we 
erase that? Nar. 
No reply.
A: That's about 
20 I'd say.
N: That’s 20.
A: How much 
would that be 
48, 46, 90? R
LT or RT 
Discuss distance 
Space for other
shape.
***
4 A uses finger to 
estimate 
distance 
Discuss space 
for head and 
legs.
LT or RT
A: How are we 
going to do it? 
No reply
R
Distance 
Discuss what 
the pictures are. 
Get rid of 
outline.
T : It won't be as 
good as the 
other one.
5 Concern how to 
do triangle. 
Discuss angle 
size RX
T : Say about 60 
A does not 
agree.
6 Colour 
N: FILL 
associate with 
tooth filling
Fixing it up so it 
will FILL
Colour
Check distance 
with partner 
LT or RT 
Say input 
together.
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7 Discuss whether 
shape is house 
or not.
Distances 
Position where 
to do.
8 Discuss how to 
do task.
How many to 
do.
RT or LT 
RX
L T o r R T  
RX  how to do 
circle.
9 Colour Gap in house 
What have to 
do
Position o f 
turtle using 
apple 9 
LT or RT 
Distance
Colours
***
10 Colour
A closer look at the three segments marked *** show more precisely the discussion that took
place between Tammy and Amy as there is insufficient room to include it in the table. This is the
type of discussion I had anticipated to hear. In session 2 they discuss several times whether they
should turn the turtle right or left.
Amy: It's funny when we have to do the turtle.
Amy: RT or LT?
Tammy: RT, I think.
Amy: What do you think we should do, LT or RT?
Tammy: LT, remember.
Later they discuss it again.
Amy: LT or RT?
Tammy: I don't know which one. ( Nods).
Amy: I'll just do LT. I'll just do LT. OKI {She looks at Tammy.) 
Tammy: OK.
They discuss what colour to do the wall. They discuss where to write their names. Tammy 
suggests writing the names sideways. Amy asks her if she knows how to write her name
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sideways.
Once more they discuss in which direction to turn the turtle.
Amy: LT orRT?
Tammy: Um, I think it's LT. I think it's LT. I'm not saying anything but I think it's LT.
In Session 3 they discuss the direction to turn the turtle again.
Amy: LT or RT?
Tammy: No, LT to get it that way.
Amy asks Tammy six times throughout the session whether it is LT or RT. 
Amy: What's that way? (She points in the direction.)
Tammy: (Pointing to the task sheet) It's supposed to be that way.
They also check with each other concerning the distance. Tammy checks this four times in this 
session and Amy checks eleven times.
They also comment on their task performance:
Amy: That's better than that one.
Tammy: Yeah, at least we filled it in.
In Session 9 Tammy and Amy discuss what number is the house shape, how to get the tree in and 
how to fit the car in. The discussions presented above that took place between Tammy and Amy 
show their reasoning as they perform the tasks and therefore give an indication o f their line o f 
thinking in these instances.
4.6 Comments on the Tasks 
4.6.1 Pleasure Statements
The frequency o f pleasure statements are shown in Table 4.13 Amy made the most pleasure
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Statements followed by Noel, Tammy, Paul and Zach and Adam with one each. Ann and Nancy 
made no pleasure statements.
Table 4.13 
Pleasure Statements
Legend: Children are denoted by the first initial; BT denotes both together; numbers denote the 
frequency o f pleasure statements.
Session Zach/Noel Paul/Adam Ann/Nancy Tammy/Amy
1 N 1 P 1
2
3 N  1
4 A 2
5 N  1 A 2, BT 1
6 A 3, T 1
7 N  4, Z 1 P 1 A 4, T 1,B T 1
8 A 3
9 A 1, T 1
10 N 2 P 2 T 1
Total N 9, Z  1 P 4 A 15, T  3, BT2
The following are some of the pleasure statements. They are mainly very short but in an excited 
voice.
Noel's pleasure statements are as follows:
S ession i: "Ido! Ido! Ido!" in a very excited voice.
Session 3: "That's my boy!"
Session 5: "That's a nice session! " on completion o f the task in twelve minutes.
Session 7: "Oh, yeah!" "Da!" "Ye, goodie!" "Yes!"
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Session 10: "Yeah, yeah!"
Zach's only pleasure comment was "Yeah!" in session 7.
Paul's pleasure statements included the following:
Sessioni: "Yeah, yeah, yeah, yeah!"
Session 7: "Yes!"
Session 10: "Or, yes" and "Yeah!"
Adam made one pleasure comment in session 5 with "Yeah, look!" to which Paul trying to put 
Adam down replied with, "What about it? There's nothing special."
Amy made the following pleasure statements:
Session 4: "Eureka!" and a very drawn out "Yeeeah!"
Session 5: "There!" and "Yeah, yeah!"
Session 6: "There!", "Yes, exactly!", "It is dark blue! I told you! Yes!"
Session 7: "Ee, ee, ee!", "Yeah, that looks good!" and "Look, what we have done ourselves!" 
Session 8: "Yes, yes, it's working!", "Yes!" and "Yeah, beautiful!"
Session 9: "That is a nice colour!"
Tammy made the following pleasure statements:
Session 6: "Beautiful, beautiful! I like that colour!"
Session 7: "Yes!"
Session 9: "That is a nice colour!"
Session 10: "I'm sure that's going to look good! I reckon this is pretty good actually! "
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4.6.2 "Fooling Around"
There was some fooling around at times through out the sessions but the children did stay on task 
and completed the initial task and sometimes the supplementary task as well. Children did stay 
on task except when one had complete control o f the keyboard while the other seemed bored and 
switched off. Paul fooled around the most and this involved putting Adam down most o f the 
time. Tammy and Amy fooled around a bit while Ann and Nancy were mainly very quiet.
4.6.3 Asides
Asides were noted to see if they had much influence on the performance o f the task. There were 
not very many asides at all as shown in Table 4.14. Most o f  the conversations related to the task 
in hand. In o f each o f three sessions Tammy refers to not being able to wait for something but 
Amy ignores her each time. Noel mentions about his parents' anniversary being on a certain date 
but Zach just replies, "Is it?" Tammy talks about having some licence but Amy just ignores her 
comment.
Table 4.14 
Asides
Legend: BB stands for blackboard.
Session Zach/Noel Paul/Adam Ann/Nancy Tammy/Amy
1 hair pulling
2 Can't wait
3 2 Can't wait
4 P coming out A older, can't 
wait
5
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6 N  parents' 
anniversary
7 putty cat
8 N reads BB licence
9
10 N  reads BB reads BB
4.7 Location within the Classroom 
4.7.1 Expressions of Camera Awareness
As seen by the Table 4.15 all the pairs o f children showed some awareness o f the camera either 
verbally or non verbally throughout the sessions. In the first session Tammy says "Candid 
camera" and pulls a face. In the second and fourth sessions Tammy wonders when they will get 
to watch the video. In the first session Noel says, "Hello camera." In the sixth session Zach's 
first statement is "Action, take two." In the seventh session Adam repeats three times, "Don't 
look at the camera" and when Paul is pulling his ear he says, "It's on camera." In the eighth 
session Noel says, "See the camera there. See the camera there." In the final session Adam says, 
"This session on video camera. That still went on the camera."
Table 4.15
Expressions of Camera Awareness 
Legend: The children are indicated by the first letter o f their name.
Session Zach/ Noel Paul/ Adam Ann/Nancy Tammy/ Amy
1 T
2 N T
3 P
4 A T
5 N ,Z N A, T
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6 Z twice
7 A twice
8 N
9 N T
10 A
4.7.2 Awareness of Time
The children showed some awareness o f time. Time is important to teachers as they are 
concerned with covering given subject matter within a limited time frame. So it is important that 
particular tasks be completed in a certain time. Children were told they had thirty minutes to 
complete the given task. The names of the children in the pairs and the time they started and had 
to finish were listed on the blackboard. Paul and Adam showed awareness o f time in 7 o f the 10 
sessions, Tammy and Amy in 4, Zach and Noel in 1 and Ann and Nancy in 0. Thirteen statements 
were made indicating awareness o f time. Five o f these referred to wasting time while two referred 
to how long they had been on the task. One statement was made on each o f the following: the 
current time of day, task would take forever, wished for enough time, not enough time and how 
much time was left.
4.7.3 Interaction with other Classmates
This section was considered to see whether the whole class environment had much influence on 
the children as they worked with their partner at the computer. There were some interactions 
with other classmates as shown in Table 4.16. Ann and Nancy were involved with other children 
in the class more than the other pairs o f children. At times other children in the class were getting 
their attention as when in session 9 Mary took Nancy's pencil case. Nancy asked Mary for her 
pencil case back. Someone handed a note to Ann who handed it on to Nancy. Nancy read it and
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then handed it back. Ann gained the attention o f the class by making the computer make a 
beeping sound. She repeated this four times. Ann pulled faces at someone in the class. Someone 
called out, "Escape." Jack had his name called three times by the children on the computer.
Table 4.16
Interaction with other Classmates
Session Zach/Noel Paul/ Adam Ann/Nancy Tammy/Amy
1 N: Tell me to  
som eone N 
pulls faces.
T : Stop staring, 
Jack.
2 someone calls 
"Jack"
3
4 Both turn and 
look at class.
T pulls faces & 
makes sign.
5
6 N:Watch out! 
pulls faces, 
show off.
A stops, smiles 
& waves at 
someone.
7 A: Get off the 
camera, Jack.
8 Class laughing, both 
look around.
N:Who said that? 
looks at class.
9 N  pencil case 
Computer beep.
10 Sign to other 
child.
A stops & looks 
at class after 
noise
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4.7.4 Interruptions
There were just a few interruptions as shown in Table 4.17. The public address caused the most 
interruptions. The bell rang a couple o f  times and children from other classes were noisy outside 
a few times. In the tenth session for Zach and Noel some children were banging outside. Also 
during Ann and Nancy's ninth session the principal came with a message for Paul and this caused 
a slight interruption. But overall, interruptions did not present a problem to performing the tasks.
Table 4.17
Interruptions
Legend: *CN denotes children from other classes noisy outside.
Session Zach/Noel Paul/Adam Ann/Nancy Tammy/Amy
1 Public Address Public Address
2 Bell rang *CN
3
4
5
6
7 Public Address
8 Public Address PhysEd *CN
9 Public Address Bell rang
10 *CN Public Address
4.8 Summary
Although each o f the four pairs o f children exhibited very different partnerships they displayed 
some common behaviours. There was competition for control o f the keyboard which resulted in 
some verbal and physical conflict but this was not even across pairs. Most o f the verbal 
exchanges concerned the gjven LogoWriter tasks but there was little planning and discussion of
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the program. Children remained on task most o f the time and completed the tasks.
Looking more closely at the different kinds o f partnerships and their relation to task achievement, 
it is possible to map the characteristics o f the four different pairs as shown in Table 4.18.
Table 4.18
Characteristics o f Pairs Compared
Legend: Rating scale with **** the best or most frequent, *** next in order, ** next and * the 
least.
Characteristic Zach/Noel Paul/Adam Ann/Nancy Tammy/ Amy
Prior Achievement Level Average Average + Average Average +
Quality o f Task Achievement ** * ***
Verbal Conflict ** **** * ***
Physical Conflict *** ** *
Degree o f Verbal Engagement ** *** * ****
Pleasure Statements ** * ****
This table gives us a lot to ponder about children's partnership in pair work. Partnerships are their 
products after the teacher had decided who works with whom. If  the children had been given the 
opportunity to choose their partner Tammy and Amy would probably have chosen each other 
while Paul and Adam would not have chosen each other. The boys with the average achievement 
produced tasks with the highest quality. They had the most physical conflict but less verbal 
conflict and a lesser degree o f verbal engagement than the other pair o f boys. The boys with 
above average achievement produced tasks of poor quality but had a lot o f verbal interaction and 
slightly less physical interaction than the other pair o f boys. The girls with average achievement
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produced the tasks of lowest quality and had very little social interaction. The girls with above 
average achievement produced tasks of various quality but second best overall, and they had the 
highest verbal social interaction but the lowest physical interaction.
These results suggest that the social context built by the pair is as important as their general 
academic achievement in getting tasks done well. A high level of social interaction did not 
always produce a high level of task achievement. Also a low level of social interaction did not 
produce a high level of task achievement. These results did not fully support the claim by Dennis 
& Webb (1985), that problem solving is more effective when a child is engaged in discussion with 
another child. Neither did these result support the claim by Held, Newsom & PeifFer (1991), that 
two children are better than one child working alone at the computer. The results from the 
present study do not suggest that children should not work in pairs but it should be noted that 
working with other children may not always be beneficial as it depends on the conditions that 
prevail in the pair (Forman & Larreamendy-Joems, 1995). Social factors play a crucial role in the 
learning process. Paul and Adam were not the best of combinations as the contention between 
them impeded their performance of the tasks. Hyde (1993) recommended that when organizing 
children into pairs it is vital to consider with whom they will be working, but Bearison, Magzamen 
& Filardo (1986) suggest there is room for disagreements. However, the results from the present 
study indicate that the best results o f performance o f the tasks were when there was the lowest 
verbal engagement but highest physical conflict. The next highest performance was when there 
was the highest verbal engagement. These results suggest that the conditions that prevail between 
the pair have a significant influence on the performance of the tasks.
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Chapter Five
Analytical Procedures and Results of Study B
5.1 Introduction
Study A, reported in Chapter 4, was conducted in order to investigate what children were thinking 
as they worked together with a partner at the computer as they performed given LogoWriter 
tasks. Although Study A provided for the investigation of social context and comparison o f pairs, 
task performance, physical proximity and executing the task, it did not reveal what the children 
were thinking so Study B, reported in this chapter, was designed in order to try to tap into what 
children were thinking as they worked with LogoWriter. Study B was similar to Study A with 
the addition o f giving the children, again in year 3, instructions to question their partner 
concerning what they were doing and why they were doing it. Also in Study B the 
teacher/researcher was involved in questioning the children along similar lines.
As in Study A, the following detailed questions were investigated:
• What social interaction occurred between the pairs of children that might be seen to affect 
the completion of the task?
• How many tasks were completed in the given time?
• How well were the tasks completed?
• Did students plan how to perform each task?
• What was the nature o f the discussion as they performed each task?
• How did the children work together on the computer?
• What cognitive growth was demonstrated in their approach to solutions to the problems
presented?
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• Did some individuals or groups leam LogoWriter commands more easily than others?
• Did the students enjoy using LogoWriter?
5.2 Generation of Data
Study B was conducted over ten half hour sessions for each pair o f students. All the sessions, 
comprising 20 video tapes involving a total of 639 minutes recorded, were fully transcribed on 
sheets which were the same as in Study A with columns labelled: Time, A (standing for the first 
child in the pair), Verbal, Non-Verbal, K (standing for the child in physical control o f  the 
Keyboard), B (standing for the second child in the pair), Verbal, Non-Verbal, K and Comments. 
The times were displayed on the monitor screen. At the beginning o f each new minute the time 
was recorded on the sheet. The verbal responses were transcribed in sequence in the speaker's 
column. A new line was started for each new exchange so that these could be identified easily and 
counted later. A tick was placed in the "K" column whenever the child physically operated the 
keyboard. Non-verbal actions were noted and recorded and comments made in the comment 
column if applicable. The comment column was used mainly to record any verbal responses made 
by the teacher/investigator. The video had to be replayed repeatedly in order to catch what the 
children were saying. At times the children mumbled so that it was not possible to know what 
they were saying. This was noted down as "mumbled". Usually I had no problems hearing what 
I had said myself.
At the end of transcribing a session, the number o f verbal utterances were calculated and divided 
by the duration of the session to give the proportion o f exchanges. These figures were later used 
to created a table and graph showing the proportion o f exchanges. The duration o f each session
is shown in Table 5.1
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Table 5.1
Duration o f each Session in minutes.
Session John/Mark Irene/Sarah
1 33 40
2 47 31
3 32 31
4 27 19
5 30 32
6 27 33
7 32 20
8 30 28
9 29 35
10 30 20
Average 31.7 28.9
Again a summary of what had occurred during the session was recorded on the back o f the first 
transcription sheet and also on a large sheet containing space for all the sessions. Next, working 
from these transcribed sheets, data was recorded on a summary sheet for each session under the 
following headings which were also used in Study A: Planning, Awareness o f time, Verbal Input, 
Keyboard Control, Conflict - Verbal, Conflict - Physical, Attitude (Pleasure or Don't care), 
Telling Partner Input, Camera Awareness, Task Performance, On-task, Fooling Around, 
Discussion o f Logo itself, Seating arrangements, Tone o f Voice, Asides, Gender traits, 
Interruptions, Interaction with classmates, and Density o f Turns. In addition to these sheets 
which were the same as used in Study A, another summary sheet was completed using headings 
under which to notate whether planning was in evidence, whether there was talk about how the
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children would proceed to perform the task, whether it was decided in which order to perform 
the task, whether progress was checked by the children, whether input was keyed in silently or 
commands spoken aloud, the questions and responses as children questioned each other 
concerning the tasks and the teacher's questions and children's responses (see Appendix J). 
Next a summary sheet was used for each o f these headings and data recorded for each pair for 
each session. Finally, from these sheets, tables and graphs were created. Results are presented 
under 17 o f these headings which address different dimensions.
5.3 Social Context and Comparison of Pairs
Before presenting the results under the various headings it is helpful to briefly look at the two 
partnerships. It was again decided for the children to work in pairs as it was hoped that as they 
worked together they would reveal what they were thinking as they performed the tasks. 
However, this still did not occur even though the children had been given specific questions to ask 
their partner and even though the teacher/investigator asked them questions as they worked on 
the tasks. Two very different partnerships were revealed. As in Study A, these partnerships were 
not static but changed throughout the sessions. We will take a brief look at each pair before 
presenting data under the headings mentioned above.
John and Mark
John and Mark had more verbal exchanges and a little more physical conflict than Irene and Sarah. 
The conflict increased with each session. John controlled the keyboard more and Mark was very 
upset and crying because he did not get a turn in an early session. Towards the end o f the 
sessions they became very angry with each other. In spite o f this they performed the tasks but 
when they found them difficult John just wanted to give up as he said it was "too hard". As the
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tasks became more difficult they "fooled around" more. John was a keen reader and a "walking 
encyclopedia" with respect to his general knowledge but he didn't like writing and putting pen to 
paper. He tended to do only things he found easy and to avoid anything that was difficult and 
required extra effort. After the final session Mark wrote a very short report concerning his 
thoughts on the program, while John wrote an even shorter report. Several times Mark attempted 
to question John concerning how he was performing the tasks, but John frequently ignored him. 
John only asked Mark once towards the beginning o f the first session and Mark ignored him.
Irene and Sarah
Irene and Sarah were both keen workers and would produce pages o f written English exercises. 
At the end of the final session both wrote lengthy reports on what they thought about the program 
and both accused the other of "hogging the keyboard" although Irene actually had more physical 
control of the keyboard than Sarah. As the sessions progressed they became annoyed with each 
other and both would have preferred to have been with Annabel rather than each other. Irene 
attempted to carry out instructions and questioned Sarah concerning what she was doing, but 
Sarah became annoyed with this. Sarah asked a few times and Irene usually replied.
5.4 Task Performance
On the whole children performed tasks quite well. The ten tasks are shown in Figure 3.16. The 
children's performances o f the tasks are shown in Figure 5.1 and Figure 5.2. Comments on task 
performance are listed in Table 5.2 They had trouble when the tasks were too difficult. They had 
difficulty with producing triangles. The boys had better success but this may have been because
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Figure 5.1
Task Performance for Study R Sessions 1 - 5
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John and Mark Irene and Sarah
Figure 5 2
Task Performance for Study B Sessions 6- 10
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they did the triangle base last, which is an easier way to do it. Both pairs used a trial and error 
method. The children found writing procedures on the flip side o f the screen difficult. In session 
7 they found it easy to copy the procedure for a square, but had difficulty with the triangle. In 
session 8, the children found writing the last stage in the procedure "To house" especially difficult. 
This was mainly because o f finding the correct angle to put the triangular roof on the square base 
of the house. John was not prepared to put extra effort into getting it right. John would tend to 
avoid doing something if he thought it was not going to be easy. The children tended to avoid 
the use of "Repeat". John stated that using "repeat" was a lot harder than writing out the whole 
procedure over and over in full.
Table 5.2
Comments on Task Performance
Legend: Children are indicated by the first letter o f their name. 
A denotes triangle 
■  denotes square
Session John/Mark Irene/Sarah
1 M did A by trial & error. Planned to 
do base for A last. Added on lengths 
and angles. Had turns at shapes.
Did A by trial & error. Had no idea 
how to do it.
Had turns at shapes.
2 J on K did wall, then tree & finally 
house. R oof OK. All filled in because 
small gap in roof. Keen to colour in.
Lots of little steps forward. Angles 
RT/LT to reverse. Added on angles. 
Difficulty with roof, not sure o f angle.
3 J more concerned with ■ . Used 
repeat 4 for rectangle as well. 
One ■  wrapped around screen.
Used repeat 4 for rectangle. When 
questioned S said it could be "2" 
because only 2 o f each and both =.
4 Did not use repeat. Liked colours and 
fill.
J didn't like M's drawing. J followed 
his own drawing. M drew diagram 
when reminded by Teacher.
Started off using repeat but then bit by 
bit. Both drew same diagram of animal 
and reproduced it on the computer.
5 Problem with background after fill. 
Just train and a few cars.
Made interesting street scene with 
houses, walls, cars, trees and road.
136
6 J avoided " repeat" because a lot 
harder.
Discussed who on keyboard on basis of 
previous session.
Used "repeat 2" for rectangle because a 
lot easier.
7 Background shade. Took a while to 
clear it. J wanted to make a picture.
J: A  hard & wanted to skip it. Said he 
was too tired to do it. Argued a lot.
■  & ■  OK but only 2 sides of A .
Found procedure easy up until "to 
triangle". A  didn't join up.
8 Found difficult. Did L first for roof. 
Hadn't done this before. J said it was 
boring and not prepared to put time 
into getting it right. Needed help.
House found difficult.
Did FD first for roof. This was much 
easier than 1 first.
Needed help.
9 OK. Very angry with each other. OK. Very angry with each other.
10 Task too difficult. Fooled around to 
start with. Only time for 3 activities. 
Needed a lot o f Teacher guidance. 
Took twice as long as the girls did.
Task difficult. Got on with the task and 
completed with teacher's help.
The tasks were rated for each session for quality o f performance as shown in Table 5.3. The best 
was given a rating o f 2, with 1 for next best. When they were both considered to be very good 
they were both given 2. It can be clearly seen from this table that on the whole both pairs 
performed very well. They were all high achievers with respect to academic work. I now turn 
to look in more detail at what occurred in the sessions observed.
Table 5.3
Ratings of Task Performance
Session John/Mark Irene/ Sarah
1 2 1
2 2 1
3 1 2
4 2 2
5 1 2
137
6 2 2
7 2 1
8 1 2
9 2 2
10 2 2
Total 17 17
5.5 Physical Proximity
5.5.1 Seating Position
The children tended to stay in the same seating order with John and Sarah respectively seated in 
the dominant position for 8 o f the 10 sessions, but this did not ensure dominant control o f the 
keyboard (see below).
5.5.2 Keyboard Control
There was a constant struggle by each child to obtain control of the keyboard and they became 
very aggressive towards each other. It was observed that the conflict did not occur only during 
the actual session on the computer but extended over the rest of the school day for Irene and 
Sarah. It was a similar case for the boys as Mark was crying after one session because he did not 
have a turn on the keyboard. The conflict between Mark and John increased with each session 
and by the ninth session they had become very angry with each other. This conflict was observed 
also in other classroom activities. It was only after all the sessions were over that they became 
friends again. The distribution of physical control of the keyboard is shown in Table 5.4 and 
Figures 5.3 and 5.4. As shown in this table and figures, John and Irene had the dominant control 
of the keyboard.
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Figure 5.3
Keyboard Control for John and Mark
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Figure 5.4
Keyboard Control for Irene; and Sarah
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Table 5.4
Physical Control o f Keyboard
Legend: The children are represented by the first letter of their names followed by the percentage 
o f time they had individual control o f the keyboard.
* denotes the occasional keying in by the child who is not in control.
Session John/Mark Irene/Sarah
1 J 41% M  59% 120% S 80%
2 J 100% M  0% occasional key in 1100% S0%
3 J 97% M  3% See below I 13% Shared 87% with S dominant
4 J 100% M  key in 10 times briefly Shared S dominant
5 J 50 % M 50% * 1100% S0%
6 J 54% M  49% I 3% S 97%
7 J 94% M  6% I 100% S 0%
8 J 45% M  55% * I 71% S 29% See below
9 J 57% M 43% I 61% S 39%
10 J 83% M  17% I 67% S 33%
Average J  72% M  28% I 60% S 34%  (Some shared)
Some observations that refer to some o f the sessions help to fill out what happened:
Session 3
When the session was over Mark was upset and crying because he did not have a turn on the 
keyboard. Mark had asked after 18 minutes when it was going to be his turn but John had only 
given him one minute then.
Session 6
Irene asked Sarah at the beginning o f the session if she would like to type on the keyboard and 
so Sarah was on the keyboard most o f the time.
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Session $
At the beginning Irene had suggested that Sarah do the letters and Irene would do the numbers 
but Sarah didn't want to. Consequently, Sarah had complete control o f the keyboard for nearly 
two minutes. Then they argued over whose turn it was as the keyboard went back and forth. 
Sarah had the keyboard for a little while, but then Irene had it the rest o f the time.
After the final session of Study B the teacher asked the children to write down what they thought 
about the experience. Neither o f the boys wrote much but both the girls accused the other of 
"hogging" the keyboard". Irene wrote, "The computer was worse of making enemies. The other 
tasks were good but this one [an extra pair activity that did not involved the computer] was the 
best. This time we didn't fight because we could co-operate on the task. When we were on the 
computer we couldn't co-operate because there was only one keyboard and two of us sitting on 
the chairs, not one. " Their other comments are shown in Appendix K.
5.5.3 Verbal Conflict
There was quite a lot o f verbal conflict as shown in Tables 5.5 and 5.6 Most o f the verbal 
conflict was over the task with a total o f 52. Irene and Sarah had 32 verbal conflicts over the task 
while John and Mark had 20. Next in frequency was conflict over control o f the keyboard: Irene 
and Sarah had 28 disagreements and John and Mark had 17. There were 14 conflicts involved 
with blaming each other for "mistakes": John and Mark with 8 and Irene and Sarah with 6. There 
were 9 verbal conflicts over other things: Irene and Sarah with 6 and John and Mark with 3. Irene 
and Sarah had 72 verbal conflicts which was 1.5 times more than John and Mark with 48. 
Selected transcripts of verbal conflict are given in Appendix L.
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Table 5.5 
Verbal Conflict
Legend: K relates to conflict over keyboard control; T relates to conflict over task; O relates to 
conflict other than listed; B relates to each blaming the other.
Session John/Mark Irene/Sarah
1 K 1
2 K 6
3 K 1 T2 K 1 T 1 0  1
4 T 3 K 4 T 8 0 1
5 K 1 T4 K 1
6 K 1 T2 T 1
7 K 2 0 2 B 2
8 K 3 T 4 B 1 K 2 T 1 0 1 B 1
9 T 2 T 2 B  1 K 12 T 14 B 4 0  1
10 T 1 B 5 0  1 K 3 T 2 B 1 0 1
11 T 2 B 1 T 5 0  1
Total K 17 T 20 0  3 B 8 K 28 T 32 0  6 B 6
Grand Total 48 72
In the following Table 5.6,1 show some of the details of the verbal conflict that occurred.
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Table 5.6
Verbal Conflict: Details
Legend: The children are represented by the first letter of their name.
❖  denotes conflict over control of keyboard.
Q denotes concerning asking question as directed on the instruction sheet. 
*** For detailed transcript segments see Appendix L.
Session John/Mark Irene/Sarah
1 Hi Keyboard change. J: I should be 
doing the square. Thank you very 
much.
No
2 ❖  M attempts to take keyboard but J 
says "No". J: Don't (6 times)
No
3 Hi. M: John, don't, don't.
J: So bossy. M: I'm just explaining 
unless you get nowhere.
Hí S: Wait on. You had it yesterday. It's 
my turn, my turn.
I: I can do better than you.
I: I did not. S: You did too.
4 Logo Over RT & LT ❖  Q S: Stop asking questions.
I: Why have you got a triangle under the 
tail?
S: Irene, stop asking stupid questions. 
Later complains to teacher.
5 Logo Over colour, blame each other 
for incorrect input.
J says M wrecked it.
Hi At end when asked by the Teacher
***
6 Hi J: No when M take keyboard. 
Logo Over length o f side o f  
rectangle
J: You're not going to name the page 
like that.
Q I asks questions as directed on the 
instruction sheet.
7 ❖  J: Stop(M has hands on keyboard) 
Over mistakes
B M says he's faster and better 
Over partner
No
8 ❖  & Blame other *** ❖  & Blame other ***
9 Hi J: M stop taking over 
J  wants picture o f face, M  doesn't
«1»  ***
10 Blame other *** •j» ***
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5.5.4 Physical Conflict
Most of the physical conflict was concerned with control o f the keyboard as shown in Table 5.7 
below. Usually it involved pushing the partner's hands off the keyboard, but sometimes there was 
a more violent struggle as they both pulled at the keyboard. The boys exhibited a little more 
physical conflict than the girls. The first session involved no physical conflict for either the boys 
or the girls. There was more physical conflict in the later sessions. Table 5.7 shows the details 
o f  physical conflict as seen in the videotapes.
Table 5.7 
Physical Conflict
Legend:
K  denotes keyboard. Children are indicated by the first letter o f their name. 
H* denotes conflict over control o f keyboard
Session John/Mark Irene/Sarah
1
2 ❖  M  attempts to take K.
J grabs his arm and stops him. 
J twists M's fingers.
J lifts M's arm off 5 times.
3 Hs M  pushes J's hands oft" twice. Hi Both struggle & push each other 
sideways twice. Both struggle over K 3 
times. S pulls I's hair. S holds I's wrists.
4 Hi S pushes I's hands off 6 times.
5 ❖  M pushes J's hands off 5 times.
6 Hi M  pushes J's hands off 4 times. 
J pushes M's hands off once
145
7 Hs J pushes M's hands off 6 times.
M  pushes J's hands off 4 times.
J tries to get to the K by reaching 
over M's shoulder. M bites his arm. 
Towards the end o f the session, J 
stands up and walks behind M  and 
attempts to key in something, but M 
pushes him away with his arm.
8 Hi J and M  push each other. 
M  pushes Ts hands once
Hi S pushes I's hands off twice.
Both pull at K & try to take it.
Both grabbing at pencil. See Table4.18
9 Hi M  pushes J's hands.
J pushes M's hands.
J tries to get K by having arms either 
side o f M.
Hs Both pull K back and forth 6 times 
S pushes I's hands off once.
I pokes S in arm and later pushes her. 
I presses keys while S in control o f K.
10 Hi M  pushes J's hands off once.
J pushes M's hands off once.
Other: J punches M on arm lightly. 
J slaps M  on back.
H¡ S pushes I's hands off once.
I presses keys while S in control o f K. 
Other: I probably pinches S's leg below 
the desk. I touches S again.
5.6 Executing the Task
5.6.1 Proportion of Verbal Exchanges
The analysis o f verbal exchanges was slightly different from that in Study A as the teacher was
also involved in speaking. So the proportion o f verbal exchanges was the number o f verbal
utterances o f the children and the teacher during the session divided by the time of the session.
An example o f this is from session 2 as follows where each speaker's utterance is counted as one.
Teacher: How are you going to draw the house?
Mark: How are you going to draw the yard?
John: Well we can put a tree there.
In session 2 John made 197 utterances, Mark 173 and the teacher 62. The session went for 47 
minutes so the proportion o f verbal exchanges per minute overall was 4.19 for John, 3.68 for 
Mark and 1.31 for the teacher. The proportion o f verbal exchanges is shown in Table 5.8 and 
Figure 5.5. Because the teacher is participating as well, an extra column is added for the teacher.
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Figure 5.5
Proportion o f Verbal Exchanges
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John had the greatest proportion o f turns, with Mark not far behind. The densities are fairly 
consistent. Irene had more turns than Sarah although Sarah did have the highest o f all in the third 
session. Sarah tended not to say too much. The teacher spoke more often than she thought and 
spoke a little more often with the girls.
Table 5.8
Proportion o f Verbal Exchanges
Session John Mark Teacher Irene Sarah Teacher
1 2.3 2.2 1 1.71 1.76 2.15
2 4.19 3.68 1.31 0.86 0.68 0.79
3 4.51 4 1.96 3.66 5.42 2.63
4 2.76 2.65 0.38 3.94 3.94 0.33
5 4.65 3.93 1.52 1.9 0.96 1.25
6 4.84 3.88 2.27 3.5 3.31 1.96
7 4.71 3.81 1.58 3 0.57 3.31
8 4.96 4.07 3.1 3.03 2.13 1.62
9 3.35 1.82 0.92 3.14 2.73 2.14
10 4.5 3.8 0.96 3.09 2.19 2.33
Average 4.07 3.38 1.5 2.78 2.36 1.85
5.6.2 Planning
As seen in Table 5.9 the children did very little planning. Even when directed by the teacher to 
draw the diagram in their note books, they still did very little. When the children were questioned 
concerning planning it was found that they did not like planning as they considered it a waste of 
time. Selected transcripts concerning planning are given in Appendix M.
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Table 5.9 
Planning
Legend: Children are indicated by the first letter of their name.
Session John/Mark Irene/Sarah
1 J asks M what he wants to do - Base 
last
J asks how long? Who change 
colour? M asks what else? What 
background?
Good intentions at beginning.
2 Discuss size of house:
Discuss shape of tree and how to do 
it.
How plan? J: We did it step by step. 
Made it up as we went.
Not really
3 No. J doesn't draw in book. Says I 
know and back on keyboard.
Some.
4 Draw in book when T directed. M 
draws elephant. J says nothing like it 
and calls it a dog.
Draw in book when T directed. Each 
draw own but same animal.
Otherwise no planning.
5 Decide on train. J wants to do more 
than a stationary picture.
Not much. I decides on street scene.
6 Some when T directed. J says M can 
do □  and he'll do ■  . M: I choose 
colour - You can do brick wall. 
(Decide who not how).
No planning
7 No planning No planning
8 Only when T directed Started off well with who is going to be 
on keyboard.
9 M: I know what you can do. Put 
circles bigger and bigger. J: Yeah, I 
want to do them over there, but first 
we colour.
Why not plan:
I: Because we don't waste time. 
S: Being not easy to plan.
10 J: Planning wastes time. Make it up 
as we go.
Draw shapes only when T directed
Draw shapes only when T directed. 
Draw diagrams independently - no 
discussion. I decides who does what.
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5.6.3 Computer Input
Generally the children did not verbalize input but quietly keyed it in, as shown in Table 5.10. 
Sometimes their partner directed them with respect to input. At times both John and Mark told 
each other the input. Irene told Sarah some input only in session 6, but Sarah did not tell Irene 
any input at all.
Table 5.10 
Computer Input
Legend: v denotes verbal input; nv denotes non verbal input; N/A denotes n
Session John/Mark Irene/Sarah
1 some v nearly all nv
2 mainly nv. M tells In at times. nv
3 nv M tell In 3 times.
M: You should have put LT instead of 
RT, J. M suggests taking away 2 lines 
to make it look like a rectangle.
nv
4 vn Some partner telling In. V
5 nv nv
6 nv J tells In twice nv I at times tells In.
7 nv nv
8 nv nv
9 nv J tells In quite a bit as M says tell 
me what to do and I'll do it.
nv
10 nv Some M telling In. nv
5.6.4 Discussion of LogoWriter
There was very little discussion of LogoWriter, except for a few instances detailed below:
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Session 2
John used his hands five times to show whether to turn the turtle right or left. Mark turned his 
head in the direction and also used his hands. Mark held up his fingers to indicate the distance 
to move the turtle.
Session 3
John indicated with his fingers on the monitor the distance to move the turtle. Mark held his 
fingers up to show the distance.
Session 4
John used his hands and his head to orientate the turtle.
Session 7
When they are required to draw a triangle the following response was given:
1. John: That's hard.
2. Mark: Harder than any other.
3. John: Just skip it. You write "To triangle" because I'm too tired to do it.
4. Teacher: Why are you too tired?
5. John: Too hard.
6. John: I need two. We're not making a right angle. There's only two comers the same. One 
has to go up like that. (Mark takes a pyramid and places his hand over the surface and says, 
"That's a triangle." Mark holds his hands up with his finger tips touching and an acute angle 
between them.)
7. John: I don't think we can do a circle. Oh, yes, we can.
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5.6.5 Children Questioning Partner
One very important aspect o f Study B was that we attempted to find out what the children were 
thinking as they performed LogoWriter tasks. The children had been instructed to  ask their 
partner, "What are you going to do?", "How are you going to do it?" and "Why are you doing 
it?" during the sessions. The children tried to follow these instructions. The frequency of their 
questioning and absence o f response are shown in Table 5.11.
Table 5.11
Children Questioning Partner
Legend: The first number in the column represents the frequency the first child in the column 
asked the partner. The second number in the column represents the frequency there was no 
response. I f  the column is blank it represents zero.
Session John/ Mark Mark/ John Irene/ Sarah Sarah/ Irene
1 1 3 1 11 1
2 4 1 7 1
3 3 1 7 2
4 6 2 13
5 3 1 4
6 4 2 4 1
7 6 2 1
8 3 1
9 1 1
10 2 2
Total 32 12 40 3 12 1
As can be seen in the table above, Mark and Irene made a good effort to carry out the given 
instructions to question their partner. Sarah made some effort while John asked a question of 
Mark only once. When M ark questioned John, a few responses were encouraging: for example
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he replied that he didn't have room to do a square, he was changing the colour o f the car, making 
another brick wall and trying to get the turtle to, but he did not indicate what he was trying to get 
the turtle to do. John responded to 60% of Mark's questions but except for the answers 
mentioned above his responses did not really convey how or why he was doing something to 
perform the task. An example of this is when Mark asked, "What are you doing, John? The reply 
o f "this" did not assist in finding out how John was thinking with respect to solving the task. John 
did not respond to 40% of the questions Mark asked. In fact he became very annoyed and angry 
when Mark questioned him. When Mark asked John, "What did you do that for?" John told him 
to stop complaining.
Irene tried to follow the instructions and asked Sarah the given questions. A few times Sarah 
gave sensible answers such as she was doing it because it was easy, because it was the quickest 
way, that she was doing the roof and doing another square for the body. A couple o f  times she 
gave the commands she was going to use such as "Apple D" and "Repeat 4 FD 70". Irene and 
Sarah had one lengthy question and answer exchange when Sarah was doing the animal 
constructed from rectangles in session 4. However, Sarah objected to the questioning. Sarah told 
Irene to stop asking questions and she said that the questions were stupid. Often Sarah would 
simply reply that she didn't know. Irene complained to me as the teacher that Sarah was 
answering, "I don't know." When Irene told Sarah that she was supposed to be asking questions, 
Sarah replied that she didn't know what questions to ask. Later Sarah complained to me that 
Irene kept asking her questions. Sarah had asked Irene questions in second and fifth sessions. 
Irene had given some sensible answers. For example when Sarah asked her why she was doing 
brick walls between the houses, she said she did it so she could get the trees in. Another time 
Irene just responded with, "I told you". Irene and Sarah responded to most o f the questioning
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by each other.
Unfortunately it is not always possible to be sure even from the videotape when the teacher was 
present with the children at the computer as the rest o f the class also was being supervised. This 
was because the teacher was not in the camera's range o f view even when standing by the pair at 
work. The children often ignored their partner but at times they even ignored the teacher when 
she asked them the same type of questions. The children didn't seem to like being interrupted by 
their partner or the teacher. Towards the end of the sessions the children asked very few 
questions. Further selected transcripts o f  the children's questioning o f their partners are given in 
Appendix N.
5.7 Comments on Task 
5.7.1 Pleasure Statements
Pleasure statements are shown in Table 5.12. The boys make more pleasure statements than the 
girls. Irene doesn't make any pleasure statements.
Table 5.12 
Pleasure Statements
Legend: Children are indicated by the first letter o f their name.
Session John/Mark Irene/ Sarah
1
2
3 S clasps hands: Yeah. She is quite 
pleased with what she has just done. S 
flutters hand and repeats later.
S waves arms around excitedly.
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4 S clasps hands and says: "Hurrah" 
when task is successful.
5
6 J smiles, clasps hands together and 
says, "Ooh".
J: "Yes," we did it," in pleased tone 
o f voice. M  rubs hands together.
7 J: "Yes," in pleased tone o f voice. 
M clasps hands together.
8 J clasps hands together.
9 J gives a big smile.
M: "Yes," in pleased tone of voice. 
M: "Yeah, target, target."
J: "We're getting the hang of this. " 
M: "A real good hang o f it. "
10 J: "Yes," in pleased tone o f voice.
5.7.2 "Fooling Around"
There is no fooling around during the first five sessions as shown in Table 5.13. Most o f the
V
fooling around takes place when the children find the task difficult. The boys engage in more 
fooling than the girls. The children remain on task and spend only a short time fooling as the task 
does take their attention most o f the time.
Table 5.13 
"Fooling Around"
Legend: Children are indicated by the first letter o f their names.
Session John/Mark Irene/Sarah
1
2
3
4
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5
6 S o m e laugh ing
7 J  thum bs u p  &  pulling faces 
M  hits J  be lo w  d esk  n o t in  v iew  o f  
cam era. S h o o tin g  w ith  fingers.
8 M  p resses keys w ith  c ro ssed  fingers.
9 M  b lo ck  J's access to  K  by  having his 
b ack  to w ard s  him. J  p u ts  th e  back  o f  
M 's  ju m p er o v e r M s  head  an d  calls 
h im  "M o th er T eresa" and th en  
"W hoopie G oldberg".
Ire n e  o u t o f  v iew  o f  cam era  b e lo w  desk  
d o es  som eth ing  to  S.
10 M  p re ten d s to  hit J  as he b en d s d o w n  
to  p ick  up  pencil.
M  sings.
J  m oves M 's head  from  side to  side 
w h en  M  has his head  do w n  o n  the  
desk. J  pushes M 's head u p  again. M  
lifts h is  head  and p u ts  his fists up  to  J. 
M  m oves c lose  u p  to  th e  side o f  J 
so th ey  are side by  side. M  pushes 
against J  and rep ea ts  this th re e  m ore 
tim es.
M  ta lk s  ab o u t having a  spas attack.
J  punches M  on  th e  back  and  then  
g rab s his ear. T hen  he p resses  a 
ru b b er against his nose. T h en  M  p u ts  
th e  ru b b er u p  to  J' nose. J  pushes him  
off. T hen  J p u ts  th e  ru b b er on  M 's 
neck  and M  a ttem p ts  to  p u t th e  
ru b b er do w n  J' pants.
J pulls faces and w aves his arm s 
around.
J rubs M 's head  again.
J  s tretches. M  p o k es  J' b a re  exposed  
stom ach.
M  : J  s top  show ing  y o u r belly  bu tton . 
J  pulls faces and tap s  M 's head  and 
th e n  his back.
J  pulls som e m ore faces.
•
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5.7.3 Asides
The only aside was in session 6 when Irene asked the teacher why the names were on the 
blackboard.
5.8 Location within the Classroom 
5.8.1 Expressions of Camera Awareness
There were some expressions of camera awareness as shown in Table 5.14 but more than what 
the children thought, as reported for session 9 with the girls. Most of the time they carried on as 
if the camera wasn't there.
Table 5.14
Expressions of Camera Awareness 
Legend: The children are denoted by the first letter of their names.
Session John/Mark Irene/Sarah
1 J pulls face at camera. Later grins.
2 J holds up thumbs & pulls face.
J leans forward, thumbs up, pulls 
face.
J stands up & pulls face.
M grins & shows teeth.
3 I : Remember we are on camera.
S: Look. We are on camera. You know. 
I: You're on television. You're on 
television.
4 Maybe "sh" sign at beginning.
5 J pulls face.
6
7
8 J pulls face in direction of camera. 
J thumbs up.
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9 T : Are you aware o f the camera? Do 
you think about the camera much?
I: No.
S: No, not really.
T: Were you thinking about it at first? 
I: Yes.
S: Yes.
I: But once I got used to it, I don't.
T : How long did it take you to get 
used to it?
S: I'd say about the first day.
T: Just the first day?
S: Yes.
10
5.8.2 Awareness of Time
The children gave very little attention to timing their activities. In session 2 Mark said the time 
was up when it was only 20 minutes from the start. In session 5 the teacher asked both pairs 
concerning the time. The boys said they did not know while the girls gave no reply. In session 
6, when questioned by the teacher, both the boys answered, "Yes". In session 9 the teacher 
asked both pairs how much time they thought they had left. Mark knew there were 6 or 7 minutes 
left, while after 26 minutes Irene thought they had another 9 minutes while Sarah thought they 
had about one minute. In the tenth session, after 20 minutes John, thought they had 5 minutes 
left.
5.8.3 Interaction with other classmates
There were only two interactions with other children in the class during the research sessions. 
Session 3
1. John: You sound like somebody's mother, Mark. No, you sound like everybody's mother.
2. Child in the class: Not mine.
3. John: Sh.
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Session 9 (Irene and Sarah at the computer)
4. Sarah: What are you doing now?
5. Irene: Miss Topel, what colour's black.
6. Sarah: Zero. Zero.
7. Teacher: What is it?
8. Sarah: Zero.
9. John: It's not zero. It isn't. I don't know.
10. Mark: Yes, you can zero.
(Two minutes later).
11. Irene: That won't do. I don't know what it's doing.
12. Sarah: Told you it was black.
13. Teacher: Zero is black.
14. Irene: How come my, how come my turtle's gone?
15. John: We tried that last time and it didn't work.
5.8.4 Interruptions
During Irene and Sarah's sixth session there was a fire drill which lasted 46 minutes. During John 
and Mark's eighth session there was a brief loud speaker announcement, a knock on the door and 
lunch break. During Irene and Sarah's eighth session there were three loud speaker 
announcements.
5.9 Summary
In Study B, the children, through completion o f the given tasks, showed that they had learnt to 
use LogoWriter commands so they could confidently move the turtle around the screen. These 
children had no prior knowledge of LogoWriter so in ten consecutive school days they had learnt 
a considerable amount. They had problems with angles but they were performing above the 
required school curriculum and their age level o f development. They also found procedure 
writing on the "flip side" o f the screen difficult but I feel this had been introduced too soon 
considering their short exposure to LogoWriter.
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The social interaction as children work together at the computer is important. In spite o f the 
mounting o f tensions within each partnership, the tasks were completed. All the children felt they 
did not have their fair share o f keyboard access. Mark became very upset and only after the final 
session did John and he become friends again when there was no longer any need to compete for 
keyboard control. Irene and Sarah both expressed that they would rather work with Annabel than 
each other. The selection o f partners has an important effect on performance and completion of 
the tasks.
There was little evidence o f planning although they had specifically been told to plan and draw 
appropriate diagrams. The children attempted to carry out instructions by asking each other about 
the tasks as they worked together at the computer. John didn't bother to ask many questions but 
Mark did throughout most o f the sessions. Irene asked questions but Sarah often said she didn't 
know and this annoyed Irene. Neither the children's answers to each other nor the children's 
answers to the teacher gave much indication of what and how they were thinking as they 
performed the tasks. It is possible that they found it difficult to explain at times and also they 
didn't appreciate the interruptions.
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Chapter Six
The Success Children had with LogoWriter in Studies A and B
This chapter discusses success children had with LogoWriter in Studies A and B. While the main 
focus of the research was on the social interaction, the data also show what the children working 
under these conditions were able to achieve. This chapter is included to compare the children's 
success in these studies with the literature reported in chapter 2.
6.1 Difficulties reported in the Literature
In the literature review it was noted that Cohen (1987) found that grade two children experienced 
the following difficulties while working in Logo:
• using the commands FORWARD and BACK
• using the commands RIGHT and LEFT
• understanding the meaning of the numeric values following RT and LT
• understanding the REPEAT command
• writing procedures
Kull (1988) found that grade one children experienced difficulty with the direction o f the turtle 
for the first two months.
6.2 Success with LogoWriter
My data gives evidence from these classrooms what the children were capable of doing with 
Logo. In Study A children had prior experience before the video sessions both in working with 
LogoWriter and in working with their partner. The video sessions were conducted over ten 
weeks and the children were given diagrams of actual LogoWriter printouts and required to
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reproduce them as well as brief written instructions. The children successfully used the commands 
of FORWARD, BACK, RIGHT and LEFT to move the turtle to produce spirals, walls and animal 
figures based on squares and rectangles. They did not experience any difficulty using numeric 
values following RT and LT.
REPEAT was introduced in the fifth session to construct squares using "repeat 4[fd 10 rt 90]". 
Zach and Noel and Tammy and Amy used it throughout this session to perform the task. Paul and 
Adam only used it once at the beginning o f the session and Ann and Nancy didn't use it in that 
session. In the next session the task required using "repeat 2[fd 50 rt 90 fd 100 rt 90]" to 
construct rectangular flags. Only Tammy and Amy used it in this session and then only once at 
the beginning. None of the children used REPEAT in the seventh session when it was anticipated 
they would use it to construct the rectangle for their wall. They all used "repeat 2[fd 1 rt 10]" to 
create circles in the eighth session. Whether they used REPEAT or not, they were successful in 
using commands to define shapes and produced squares, rectangles and circles. They successfully 
used SETC and FILL to colour in closed shapes, SETSH and SHADE to make a brick wall. They 
changed the shape o f the turtle to create a street scene and also used STAMP to construct a 
border with the changed shape o f the turtle. The children were not required to write procedures 
in Study A. In summary, these results do not conform with those o f Kull and Cohen but these 
children were only in Grades 1 and 2 respectively.
In Study B the children had no prior experience before the video sessions either in working with 
LogoWriter or in working with their partner. The video sessions were conducted over ten 
consecutive school days and the children were given written instructions only without any 
diagrams. The children in performing the tasks made excellent progress as they quickly learnt the
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commands to manipulate the turtle to produce the desired outcomes. They produced squares, 
rectangles and triangles in session one with no given formulas. In the second session they were 
required to draw a house with windows and a door and put a fence around the house. Both pairs 
produced houses with roofs that had angles other than right angles. The roof on the boys' house 
was excellent and they even had a triangular tree. John did the wall, then the tree and finally the 
house. The third session was using REPEAT 4[FD 50 RT 90] to produce squares and then 
adapting this to draw a rectangle. John drew the square straight away and then used RG  which 
reset the graphics and wiped the square o if the screen. In the fourth session they were required 
to draw an animal made of squares and or rectangles. It was assumed that the children would use 
REPEAT from the previous session but the girls only used REPEAT once at the beginning while 
the boys did not use it at all during this session. The girls produced an animal all o f rectangles 
while the boys were more adventurous and not paying close detail to the given task produced an 
animal with a rectangular body but used angles other than right angles to make a head and a fin. 
In the fifth session both pairs had no difficulty in creating street scenes by using SETSH to change 
the shape of the turtle. In the sixth session both pairs produced a number o f closed shapes and 
used SHADE and FILL to colour them in. In session seven procedure writing was introduced 
and both pairs successfully wrote procedures for squares on the "flip side". Again the children 
avoided using REPEAT and John said it was a lot harder. But the boys found session eight very 
difficult and wanted to give up. They did the procedure for the base of the house and then for the 
roof but had problems in finding the right angle to put the roof on the house. The girls found it 
easier as they chanced to start their procedure with FORWARD. Both pairs required extra help 
from the teacher but still found it difficult. Upon reflection, I really think this task was asking too 
much with such a short exposure to LogoWriter. In the next session the children produced 
circles of various sizes in different colours although both pairs o f children were angry with their
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partners. The final task introduced them to the multiple turtles using TELL to instruct the given 
turtle. Again these results do not conform to those o f Kull and Cohen but again these children 
were younger.
6.3 Construction of Angles
Children have found the construction of angles in Logo to be difficult. Huber (1985) suggests that 
according to Piaget's level o f intellectual development, it is difficult for children to solve drawing 
triangles in Logo because concrete operational thinking emerges around 7 years o f age. Simmons 
& Cope (1990) in a study involving 9 to 12 year olds, suggest that the triangle causes problems 
because it requires a deeper knowledge about the way angles are formed. Cope, Smith & 
Simmons (1992) in a study of children 10-11  years, suggest that the degree o f development of 
conceptual knowledge concerning angle is age related. In a study of third graders Clements et 
al. (1996) found that children used their bodies to assist them in determining in which direction 
to move the turtle in a Geo Logo environment. In Queensland schools children are introduced 
to the concept o f angles over a number o f years. In year 3 turns and com ers are used, in year 
four the term angle is first encountered while the term degree is not introduced until year 5 
(Anderson, 1997). So the LogoWriter program tasks required more advanced concepts o f  angles 
than is required in year 3 at school. In my study the improved shape o f the turtle in LogoW riter 
made it easier determine in which direction the turtle was facing. In both studies at times the 
children used their bodies to assist them in determining whether to turn the turtle to the left or to 
the right. At one time John used his hands with fingertips touching and palms apart to show the 
size o f an angle he was creating in LogoWriter.
In Study A the children needed only to use angles of 90 degrees except in the eighth session when
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they were required to create circles. In this case the angle o f ten degrees was given to them. The 
children mainly used RT 90 or LT 90, but at times they used RT 180 or LT 180 to about face the 
turtle. They would use RT 90 followed by LT 90 or visa versa to cancel the turning o f the turtle. 
Several times Tammy and Amy used LT 20 and then LT 70 showing that they understood 
addition of angles to some extent. Zach and Noel used 45 degrees several times in session 5 when 
they decided to draw a triangle in addition to drawing the given squares. Zach and Noel looked 
through the reference book only to discover triangles had not been included. They drew one 
anyway.
In Study B the children were required to draw a triangle in the first session. This was their first 
attempt to produce a triangle. In the second session John confidently started with a triangular 
shaped tree and put a roof which required the construction o f angles on the house. Also in 
session four John used angles for the head and fins o f his fish. But the angle he needed to get the 
roof on his house in the eighth session stumped him and he was about to call it quits. This was 
much more difficult as he was not working in direct mode but working on the "flip side" to write 
the procedure.
In relation to success and difficulties reported in the literature these studies found that:
• children used the commands FORWARD and BACK with ease
• children confidently used the commands RIGHT and LEFT
• children had no difficulty understanding the meaning of the numeric values following RT 
and LT
• children tended to avoid using REPEAT
• children did experience difficulty writing procedures
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In summary, in this study the children experienced little difficulty with distance and direction o f 
the turtle as had the children reported in the literature. This may have been because the children 
were in Year 3 and older while the children in the reported studies were in grades 1 and 2. Also 
the improvements in the shape o f the LogoWriter turtle may have overcome some o f these 
difficulties children experienced in Logo. However, similar to other research conducted, children 
in this study experienced difficulty with using REPEAT which they tended to avoid, procedure 
writing and constructing angles. This could be related to their limited exposure to LogoWriter 
and their own stage o f conceptual development.
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Chapter Seven
Conclusion
7.1 Summary of Findings
In Study A although each o f the pairs o f children exhibited very different partnerships they 
displayed some common behaviours. There was competition for control o f the keyboard which 
resulted in some verbal and physical conflict but this was not even across pairs. M ost o f the 
verbal exchanges concerned the given LogoWriter tasks but there was little evidence o f  planning 
and discussion o f the program. Children remained on task most o f the time and completed the 
tasks.
The results from the study suggest that the social context built by the pair is as important as their 
general academic achievement in getting tasks done well. The level o f social interaction did not 
necessarily indicate the level of task achievement. Working in pairs may not always be beneficial 
as the social factors play a crucial role in the learning process.
The results from Study B indicate that the children had learnt to use LogoWriter commands so 
they could confidently move the turtle around the screen to perform the given tasks within the 
very short time o f ten consecutive school days. As in Study A, the social interaction within the 
partnerships has an important influence on performing the task. However, in spite o f the 
mounting contention within the partnership, the tasks were completed. Some of this contention 
was over physical control o f the keyboard. There was also very little evidence o f planning. In 
Study B, the children had been instructed to question their partner concerning what they were 
doing as they performed the tasks. The children attempted to carry out the instructions but their
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answers did not really indicate what they were thinking as they performed the tasks.
In both studies the children experienced success with the LogoW riter program. They confidently 
used the commands o f FORWARD, BACK, RIGHT and LEFT to move the turtle around the 
screen to complete the given tasks. They didn't experience any difficulty using numeric values 
following RT and LT. They tended to avoid using REPEAT. John said it was a lot harder. In 
Study B the children were required to write procedures on the "flip side". The children 
experienced some difficulty with this as they did not have the advantage o f instant feedback.
The children experienced some difficulty in constructing angles. But considering that the 
LogoWriter program tasks required more advanced concepts o f angles than is required in year 3 
at school, they performed very well. At times they used their body to assist them in determining 
in which direction to turn the turtle.
7.2 The Research Questions Revisited
Study A and B were conducted to address the following:
• What social interaction occurred between the pairs of children that might be seen to affect 
the completion o f the task?
• How many tasks were completed in the given time?
• How well were the tasks completed?
• Did students plan how to perform the tasks?
• What was the nature o f the discussion as they performed each task?
• How did the children work together on the computer?
• What cognitive growth was demonstrated in their approach to solutions to the problems
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presented?
• Did some individuals or groups learn LogoW riter commands more easily than others?
• Did the students enjoy using LogoWriter■?
• Did the higher achievers perform better than the average achievers?
In both these studies the social computer environment facilitated co-operative learning which is 
similar to other research (Keller, 1990, Natasi & Clements, 1993 and Yelland, 1995). The 
partnership between Paul and Adam is an example that simply putting children together at 
computers is no guarantee for enhanced learning (Light, 1993) as pre-existing relationships can 
encourage or hinder learning (Forman & Larreamendy-Joems, 1995). It is important to consider 
the compatibility o f children when selecting children to work together at the computer (Hyde, 
1993).
The results o f the studies showed that there was evidence o f the formation o f very different 
partnerships. In some partnerships there was a build up o f tension as the sessions progressed. 
In Study B, some o f the tension was caused by partners, who in attempting to follow the given 
directions, continued to question their partner. In each o f the partnerships, there was both verbal 
and physical conflict over the physical control o f the keyboard as they competed against each 
other. In spite o f this conflict the tasks were completed and extremely well done. Children 
experienced difficulty with triangles, but the tasks involved concepts o f angles above Year 3 
Queensland educational requirements. In Study B, children experienced difficulty with procedure 
writing on the "flip side" o f the screen. This was mainly due to their limited exposure to 
LogoWriter.
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There was little evidence of the children planning the tasks throughout the sessions. Instead they 
resisted it, as they considered it a waste o f time. Most o f the pairs o f children engaged in verbal 
exchanges as they performed the tasks, but although this was related to the task, it did not reveal 
their thoughts on how they were doing it. At times, the children tended to work independently 
rather than working together as a team on the task.
Cognitive growth was demonstrated by the children's ability to use Logowriter commands to 
move the turtle around the screen to perform the given tasks. This was evident in Study A where 
the children had prior knowledge of Logowriter. It was more evident in Study B in which the 
tasks functioned as a tutorial to introduce the children to Logowriter commands. All the children 
in both studies learnt the LogoWriter commands successfully. The higher achievers did not 
necessarily perform better than the average achievers, as the social context had a greater 
influence. All the children enjoyed using LogoWriter, in spite o f the contention over the physical 
control of the keyboard.
7.3 Limitations of Study
One main limitation was that children from only two classes had been involved in the studies. 
Also there was a limited choice of children available as in the case o f Study A it was a composite 
year 3/4 class and when one girl had to be dropped from the study because o f her poor attendance 
another child was "borrowed" from a neighbouring year 3 class. This meant that she did not have 
the opportunity to become familiar with the program or working with her partner prior to the 
commencement o f  the study. This girl, Ann, was in a low engagement pair, and it is difficult to 
know whether or how her relative inexperience was a factor in that partnership except that at the 
beginning her partner, Nancy, tried to tell her what to do. In Study B only high achievers were
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involved in the study and there was a limited number o f them in the class. It was possible to 
include only a few pairs in the study as it would not have been feasible otherwise.
Study B was conducted over a very short time so the children had a very brief exposure to the 
LogoWriter program. There was a small number o f computers available in the school so 
children's time on the computer was very limited. Children's prior experiences with computers 
varied. Also there was little opportunity for the children to experience co-operative learning as 
they were not used to working together on learning tasks. Another constraint was that the whole 
class had to be supervised by the teacher/investigator while the sessions were being videotaped. 
Children did not have the opportunity to choose their partner because, in Study A, there was a 
limited number of children available and they were matched on academic achievement and in 
Study B there was a limited number o f high achievers in the class.
7.4 Reflections on Methodology
Although the results from these studies did not indicate how the children were thinking as they 
performed the tasks, it did reveal some other insights. The social conditions that prevail between 
the pairs o f children have a significant influence on the performance o f the tasks. Therefore, I 
would give much greater consideration to the selection o f the pairs o f children and give the 
children themselves an opportunity to have a voice in choosing their partner. The videotaping of 
the sessions gave me the opportunity of seeing what I would not normally be able to observe in 
the classroom. This was especially the interaction between the pair. In the case o f Paul and 
Adam I discovered past conflict situations o f which I had previously not been aware. The 
videotapes gave me a greater insight into the relationships between the children. All partnerships 
are not beneficial to learning. However, in spite of conflict the children were able to learn and
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perform the tasks. Even in some high conflict situations they did well. The literature in chapter 
2 reports the main advantage o f working together in pairs or groups is that it stimulates discussion 
which makes problem solving more effective and therefore is an important learning aid. However, 
the conditions o f  collaboration are important and so we must be cautious in its use.
In Study A the children were given some weeks to become familiar with the LogoWriter program. 
In Study B, I found that the children quickly learnt the commands and could confidently use them 
to move the turtle around the screen to perform the given tasks during a period o f only ten 
consecutive school days. However, when the children found some of the tasks difficult they 
became frustrated and angry. The tasks in Study B were more demanding than the tasks in Study 
A, as in Study A the children had been given actual LogoWriter printouts to reproduce while in 
Study B, they were only given verbal written instructions. Also the children in Study B were high 
achievers and it was expected that they would be able to cope with the tasks.
7.5 Suggestions for Future Research
Because o f the findings o f the importance of the effect of the social context on task performance 
I would strongly suggest that the children themselves have a voice in the selection o f their partner. 
This would give the children the opportunity o f choosing someone who is compatible. I would 
also suggest that before undertaking working with their partner, they should be given the 
opportunity to experience co-operative learning both in a computer environment and non­
computer environment.
I have found the LogoWriter program to be quite challenging and the children enjoyed working 
with it. With the advance in computer technology, I would suggest an updated version be used
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in future research. In order to discover what children think as they perform computer tasks, I 
would suggest the possibility o f having just one child at a time working with an investigator. The 
child would not be concerned with competing for keyboard control nor the social dynamics o f a 
partnership. The child would be able to concentrate on the task and provide reasons for what they 
are doing. I would recommend that the sessions again be recorded on videotape so they can be 
analysed in detail.
Collaborative work is one of many ways o f enhancing learning. In addition to observing how the 
partnerships worked, I was impressed with the achievement o f the students even in some difficult 
partnerships in completing tasks well. The students were able to do some procedures that the 
literature suggested they could not do. The turtle shape had changed, which could have made a 
difference.
7.6 Conclusion
My interest in using computers in the classroom has been greatly enhanced but I have continued 
to be frustrated by the limited number o f computers still available within each classroom. I have 
often given children the opportunity to work together in pairs at the computer and they still 
complain that they are not getting a turn. The findings of these studies have made me more aware 
as a teacher o f the importance o f the social dynamics that exists in the classroom. In analysing 
the videotapes I have realized how much interaction the teacher does not have the opportunity 
to observe in the classroom from day to day.
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between pairs of year three children in a LogoWriter environment. In M. Goos, K. Moni 
& J. Knight (Ed.), Scholars in Context:Prospects and Transitions (pp 48-52). Brisbane:
Post Pressed.
An investigation of social and 
cognitive interaction occurring 
between pairs of Year 3 children in 
a LogoWriter environment
Dell Topel
Abstract
This study investigates the social and cognitive interactions occurring between pairs o f Year 3 
children within a LogoWriter computing environment Two projects were undertaken. In Study 
A eight children, working in pairs for 10 half hour sessions over ten weeks, were given diagrams 
o f actual screen printouts with b rie f written instructions to reproduce on the screen using 
LogoWriter commands. In Study B four children, working in pairs for 10 half hour sessions over 
ten school days, were given written instructions for projects to be constructed on the screen 
using LogoWriter commands. Single sex pairs were employed.
A ll sessions were recorded on video. The videos were transcribed and the interactions compared 
and analysed.
Results showed that control o f the keyboard was the real issue between the pairs o f children. In 
Study A seating positions varied while in Study B the children tended to stay in the same seating 
positions. Seating positions were important especially if the children shared the keyboard so 
that the child on the left had control o f both the letters and the numbers while the child on the 
right only had control of the numbers. Most o f the verbal conflict was over the task and the 
control o f the keyboard. Physical conflict was mainly over the control of the keyboard.
Children rarely discussed how to go about doing the task as they considered planning a waste 
o f time. On the whole tasks were performed well and completed. There was iittie discussion 
regarding LogoWriter itself.
"Western societies, such as Australia, are increasingly computer- 
based information societies —  societies where computer-based 
information has become a powerful trading commodity.' (Williams, 
1986, p 8)
Computers are being used everywhere around us. They are 
used in fields as varied as telecommunication, commerce 
and trade, transport and household appliances. Computers 
have been introduced into the classroom as educators and 
parents feel a need for the next generation to have computer 
awareness and computer skills (Williams, 1986). As a 
teacher, I am interested in the use of computers by children 
in the classroom. According to Bork (1984), the computer is 
the most powerful new learning device since the invention 
of the printing press and the textbook. Siann and Macieod 
(1986) envisioned computers as being most productive in 
the classroom when they are utilized by children as just 
another resource. According to Williams (1986), computers 
and computer software do not replace teachers but enhance 
the core of resources available to teachers.
Logo
Seymour Papert (1980) was particularly concerned with 
how children used computers. He envisioned computers
being used by children to generate powerful ideas and to 
generalize this into other domains of problem solving. 
Papert also envisioned it was possible to design computers 
so that learning to communicate with them was a natural 
process, more like learning French by living in France rather 
than trying to learn French in the unnatural classroom 
setting of a foreign country.
As a child Papert had developed an intense interest in the 
components of cars. He was particularly fascinated bv 
gears. He found that gears helped develop his mathemati­
cal ideas. The gears were part of his environment and he 
used his body to think about how the gears moved. He 
would feel how gears turned by imagining his body 
turning. The gears served as objects to think with. His goal 
was to design other objects so that children could use them 
to think with. Hence the Logo turtle was invented as an 
object to think with. Logo comes from the Greek word for 
reason.
The Logo turtle is a computer controlled cybernetic 
animal. The turtle can be made to move by typing 
commands at a keyboard. FORWARD and BACK followed 
by a number cause the turtle to move the given number of 
pixels in the direction nominated. RIGHT and LEFT 
followed by a number cause the turtle to pivot the giver
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number of degrees while remaining in the same place. New 
commands such as SQUARE or TRIANGLE can be defined 
and then used to define others.
Problems encountered with Logo
Reviews of research indicate that some problems have been 
encountered with the use of Logo by young children. In 
research conducted in a grade two classroom of thirty 
children, Cohen (1987) found that children had difficulty 
with FORWARD and BACK commands, in Logo turtle 
steps are too small to be individually visible and are 
represented on the screen as a continuous line segment 
There is no notion of a unit of distance because the actual 
unit is one pixel which is very difficult to see on a screen as it 
is so smalL Hence single digit numbers show little effect
Children also had difficulty with RIGHT and LEFT 
commands. The concept of the pivotal movement of the 
turtle around its axis without advancing in any direction 
proved difficult Most of the children could discriminate 
their own right and left but nearly all of them were unable 
to tell left and right when the turtle was facing down or 
sideways as they did not relate to the orientation of the 
turtle. The children saw the direction as their personal 
orientation. According to developmental theory most 
children at this age would not be able to take the point of 
view of the turtle even if they did understand 'le ft ' and 
'right" as they applied to them personally (Cohen, 1987).
Most children also found it hard to understand die 
meaning of the numeric values associated with RT and LT 
commands. Some of the reasons for this difficulty relate to 
the way in which turn commands are implemented in most 
current versions of Logo. Usually turn commands do not 
produce on the screen any visible movement as the turtle's 
rotation occurs so quickly. Many children also expect the 
turtle to move 'forw ard' after having made a turn. (Cohen, 
1987).
Another factor is the turtle's graphic representation on 
the computer screen as a coloured equilateral triangle. The 
turtle's "back' is marked with a line on the base of the 
triangle, but this line is hardly noticeable when the turtle is 
heading diagonally. Children also had difficulty with the 
REPEAT command and so tended to avoid i t  Children had 
difficulty with procedure writing as they did not under­
stand the concept of a sequence of commands as they were 
unable to pre-plan long command sequences without 
concrete feedback which is provided in the Direct Draw 
Mode (Cohen, 1987).
As a result of this research Cohen (1988) developed a 
series of four Pre-Logo Microworlds designed to cater for the 
needs and abilities of young children aged 6 to 9 years. Pre- 
Logo M icroworlds could be used either to introduce Logo or 
as a stand alone package.
Simmons & Cope (1990) carried out tests on the 
understanding of angles on 59 children aged between 9 and 
12 years from two primary schools. They found that most of 
the children focussed on the internal angle and that they 
were confused about the effect produced by angle com­
mands in Logo. Simmons and Cope suggest that the triangle 
causes problems because it requires deeper knowledge 
about the way angles are formed in Logo and that using a 
microworld in which the external angle is marked in some 
way may be beneficial.
ín the mid-1980s Paperi developed LEGO TC Logo which 
is based on first building machines such as cars and 
washing machines from Lego and then controlling them 
with computer signals (Ocko & Resnick. 1989). Children
can create a toy that is able to "see", 'fee l"  and produce light 
and sound signals (Gorbunov, 1994).
LogoWritmr
Paperi (1986b) developed LogoW riter as an extension of Logo 
to eliminate features of Logo which had been identified as 
sources of frustration for children. LogoW riter goes beyond 
Logo by adding a more accessible way to handle text by 
'programmable word processing". This means that what­
ever you can do with a word processor you can now do with 
Logo. With LogoWriter you have the screen turtle as well as 
the cursor familiar to all users of word processors. The 
turtle can be instructed to vanish leaving a pure word 
processor with capabilities of writing, editing, filing and 
printing. With LogoWriter text, graphics and music can be 
combined to create animated sequences. Paperi (1986a) 
stated that LogoWriter lends itself more than traditional Logo 
to dividing tasks into modules and hence it favours social 
interaction with planned collaboration. Other features 
include finir turtles whose shapes can be changed into any 
of twenty predesigned shapes or any redesigned shape as 
well as being able to stamp these shapes or fill areas with 
patterns of shapes or solid colours (Bearden, 1986). Also the 
shape of the turtle has been changed from the equilateral 
triangle of Logo to a pictorial turtle with shell, four legs and 
a head so it is easier to determine in which direction the 
turtle is facing.
Research Aim
The purpose of this study was to investigate the social and 
cognitive interaction occurring between pairs of Year 3 
children within a LogoWriter environment using a naturalis­
tic observational procedure.
Study A
In 5tudy A eight children worked together in same sex pairs 
and similar academic achievement levels for several ses­
sions over a period of eleven weeks so they could become 
familiar with the LogoWriter Program and with each other. 
Following this the children were given specific tasks to 
perform during 10 half hour sessions over ten weeks. The 
tasks given were diagrams of actual screen printouts with 
brief written instructions to reproduce on the screen using 
LogoWriter Commands. The tasks included a square spiral, 
a castle wall which had to be filled in brown, faces based on 
squares, animals based on rectangles, rows of squares 
involving the use of the REPEAT command, rectangular 
flags, a brick wall, circles with different radii, a picture 
requiring the turtle to be changed into different shapes and 
a border made with stamped train shapes. Each of these ten 
sessions was recorded on video.
Study B
In Study B four children worked together in same sex pairs. 
These children were high achievers both in reading ability 
and in general academic achievement including mathemat­
ics. They had no prior knowledge of LogoWriter or Logo. 
The children were given specific tasks to perform during 10 
half hour sessions over ten consecutive school days. The 
tasks were presented as written instructions with no 
graphical representation. Tasks included using FD, BK, RT 
and LT to draw a square, rectangle and triangle; drawing a 
house with windows and a door; using REPEAT to draw 
squares and rectangles; drawing an animal made of squares 
and rectangles; creating a street scene by changing the shape 
of a the turtle; using SHADE and FILL to fill in a closed
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shape; writing a procedure on the flip side; write a 
procedure to draw a house; circles of various sizes and 
using the multiple turtles to draw different shapes. An extra 
task which did not involve the computer was given using a 
commercial mathematical puzzle, Begnppen diagram. In this 
study the teacher monitored the tasks by assisting and 
asking questions. Each of these eleven sessions was 
recorded on videa
In both studies all the sessions were recorded in the 
classroom of the investigator while the whole class was 
present The rest of the class worked on quiet activities in 
their places while the session was being videoed. Also in 
both studies there was only one computer in the classroom.
Keyboard Control
Keyboard control was a big issue particularly in Study B. In 
Study A the keyboard had been shared more equally while 
in Study B the children mainly had individual turns.
In Study A the keyboard was shared in the following 
ways:
• Each child took very short turns by doing alternate lines 
of input
• Each child had longer turns and the keyboard was passed 
back and forth.
• The children worked together with the dominant child 
being in control of the left side of the keyboard while the 
other child just keyed in the numbers.
• One child had complete control of the keyboard and 
virtually worked entirely alone while the other child paid 
very little attention.
• One child had complete control of the keyboard and the 
other child kept an interest in what was happening and 
would interrupt at times.
• One child had control of the keyboard while the other 
child said what to key in.
In Study B both I . ~ and)- ,  controlled the keyboard for 
nearly three whole sessions. Also the children in Study B 
became very aggressive towards their partner over the 
control of the keyboard. By the third session the girls 
quarrelled and one was upset the rest of the school day. 
One of the boys was crying because he did not have a turn 
on the keyboard. By the ninth session they had become very 
angry with each other. For the eleventh activity which was 
not on the computer they worked well together and said 
they did not have to compete with each other for control of 
the keyboard. After this eleventh and fast session they 
became friends again. II had suggested that they share 
the keyboard but Í  did not like this idea as she felt they 
would not have equal time.
The difference between Study A and Study B in control of 
the keyboard may have been influenced by the difference in 
the time period over which the sessions were conducted, ten 
weeks compared with ten school days. Also in Study A the 
children had been given eleven weeks before the sessions 
began to work with their partner on Logo W riter and become 
familiar with it. In Study B the children had no prior 
exp«>surc to LngoWrilrr and had not spent time working 
with their partner.
Seating Order
In Study A the children did not stay in the same seating 
order from one session to the next. In Study B the children 
tended to stay in the same seating order. The seating order 
really only made a difference when the children were 
sharing the keyboard together as the child on the left had 
access to all the letters and the numbers while the child on
the right only had access to the numbers. The keyboard was 
shared together most in Study A. In Study B the keyboard 
was not shared together much at all but they each had 
turns. }.- : and be. „1 did not share the keyboard
together but J was seated closer to the monitor in 
nearly all the sessions. Maybe he saw this as giving him 
more control
Verbal Conflict
During all sessions there was considerable verbal interac­
tion, some of conflict Most of the verbal conflict in both 
studies was concerned with the task, with considerably 
more being present in Study A than in Study B. There may 
have been less in Study B because the teacher was involved 
and helped out at times. The most verbal conflict of all was 
displayed by P > in his standover tactics towards A. - 
P . and A ■. also had more verbal conflicts than any of 
the other pairs in either study with respect to the task and 
control of the keyboard. It could be that F . had been 
harassing A'. . for some time as P . .. refers to an incident 
three years previously in Pre-school when he pulled out 
some of A  . .'s hair. He mentions it not once but twice in 
different sessions. In spite of the conflict they did complete 
the tasks but not as well as they might have if they had 
applied themselves more.
Except for F . and A . : there was more verbal conflict 
over the control of the keyboard in Study B than in Study A. 
This was to be expected as the children in Study B were so 
aggressive towards having control of the keyboard, but it 
was anticipated therefore that their verbal conflict with 
respect to the control of the keyboard would have been 
greater than with respect to the task.
In Study B the children had been instructed to ask each 
other what they were doing and why they were doing it 
This had been included in an attempt to find out what the 
children were thinking but the children did not like being 
questioned and sometimes became very annoyed. Often 
they ignored the questions whether asked by their partner 
or even by the teacher. In fact it usually led to more conflict 
l  . was annoyed because when she attempted to follow 
the instructions and ask questions, most of the time L 
simply replied that she didn't know.
Physical Conflict
In Study A the boys showed more than twice the physical 
conflict as did the girls. The most frequent incidents of 
physical conflict were pushing the hands of the partner off 
the keyboard. In Study B there was physical conflict over 
the keyboard involving pushing off the partner's hands but 
at times there were more violent struggles over control of a 
the keyboard which had not been observed in Study A.
Planning
In both studies there was very little planning. In Study A 
any planning that was done was mainly concerned with 
who does what and only a few instances of how to do 
something. There was some discussion on choice of colour. 
In Study B when questioned by the teacher both}  ^and
I  : responded that planning was a waste of time, S . , . 
considered it was not easy, while ) .. .  ^ also stud that he 
made it up as they went along and that they did it step by 
step. In Study B the children had been instructed to plan 
with their partner what they needed to do and how they 
were going to do it. Generally these instructions were not 
carried out. The children wanted to see immediately the 
effect of their instructions to the turtle on the screen of the
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monitor. This did not assist with procedure writing on the 
flip side.
Density of Turns
Density of Turns is the number of turns of speaking the 
children had during the session divided by the time taken. 
For Study A the density of turns is shown in Figure 1. P 
and A  - ¡ had the greatest density of turns of all the pairs in 
their fifth session. Otherwise T and A  . had the most 
and were the most consistent in their turns with a little 
variation across sessions. F  and A . gradually 
increased in the first second and third sessions and then 
fluctuated from session to session. Z '. and N> . started off 
very low, increased considerably in the third session and 
then tended to fluctuate. A. andN .. ’ started off with 
a fair amount of interchange but then were very quiet 
during the remainder.
For Study B the density of turns is shown in Figure 2. 
This diagram is different as the teacher is involved as well. 
J ■ has the greatest density of turns with M. . ; not far
behind. The densities are fairly consistent Oena had more 
turns thanS. j although S i did have the highest of all
in the third session. S ____tended not to say very much.
The teacher spoke more often than she thought and spoke a 
little more often with the girls.
Task Performance
Tasks were well performed on the whole in both studies. In 
Study A tasks were presented as actual printout of screens 
with brief written instructions while in Study B only written 
instructions were given. The tasks in Study B were more 
open to different interpretations. In Study A it had been 
expected that the higher achievers would have performed 
the tasks better than the lower achievers. This did not occur. 
Z and N . produced the best result nearly every time. 
Pi ' and A .. ,’s results may have been better if T had 
not ‘ fooled around' so much and kept putting A___ down.
The children in Study B performed the tasks very well 
but they found it difficult at times as in the case of writing a 
procedure to draw a house. J. ;and M '  I just couldn't
get the right angle to put the roof on the house. This would 
have been because of the complexity of the tasks presented 
with too rapid increments and not sufficient time to explore 
logoWñtcr concepts. In Study A the writing of procedures
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had been avoided as it was felt it was too difficult. In Study 
A the teacher had been present but not involved in 
communicating with the children while they were on their 
task at the computer. In Study B the teacher was actively 
involved with the children at the computer and asked 
questions and helped at times in the task performance. The 
teacher would have had more influence on the performance 
of the task, although she did not operate the keyboard at 
any time during the sessions.
Discussion of Logo Writer
In Study A T and A  «< engaged in the most discussion 
about the LogoWnter program and this was consistent 
throughout all the sessions. Discussion generally involved 
the distance to move the turtle and whether to move the 
turtle left or right. They also discussed what colour to use. 
Z - and N were involved in some discussion including 
how to do a triangle. Ai . . .  and N only discussed 
some aspects such as the distance to move the turtle in a few 
of the sessions. P .'and A :,  n didn't discuss much about 
the program at all. A  . . : did use his finger to estimate the 
distance once.
In Study B there was very little discussion concerning the 
program. J - used his hands and his head several times 
to show the direction to turn the turtle. When they were 
required to draw a triangle J - said it was too hard and 
that they should just skip i t  M . picked up a pyramid 
and placed his hand over one surface and said, 'That's a 
triangle.' Then he held his hands up with his fingers 
touching with an acute angle between them.
Conclusion
The children enjoyed working with LogoWrifer. There 
was plenty of interaction between the children particularly 
over the control of the keyboard and to a lesser extent over 
performing the tasks. The children did not like planning but 
wanted to get straight into seeing what the turtle produced 
on the screen. Tasks were well performed and completed 
even though in the second study children had not been 
exposed to LogoWritcr and to working with their partner 
before the commencement of the study. For further research 
it would be interesting to compare how children would 
work with a partner chosen by themselves and how they 
would work alone at the computer.
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Figure 1 Density of turns for Study A.
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Figure 2 Density of turns for Study B
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Ethical Clearance
fe.
Education
Queensland
S. Exelby 
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Ms Del Topel 
42 Oceania Terrace 
MANLY QLD 4179
Dear Ms Topel
I refer to your recent telephone request for information about the approval of your 
application to undertake research that was sent to the Department of Education on 3 April 
1991. This research was for your Master of Education degree through the University of 
Queensland.
After checking our records I am able to confirm that your application was approved in April 
1991. Our records indicate that approval was given for you to conduct research with your 
own class and that your principal, who was contacted on 26 April 1991, also gave verbal 
approval for the research to be undertaken.
Advice of the approval was sent to the records management area of the department on 
29/7/91. There is no record that approval advice was sent to either you or to your 
supervisor, Ms M. C. Carss. Should you require further information about the approval, or 
we can be of any further assistance, please contact Sharyn Exelby in our office on 3237 
1091.
Yours sincerely
PAUL LEITCH 
Director
Performance Measurement Office 
Education Queensland
12 October, 1998
PERFORMANCE MEASUREMENT OFFICE
Floor 14, Education House, 30 Mary Street, Brisbane
PO Box 33, Brisbane Albert Street, Queensland 4002, Australia
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Appendix C
Permission forms for parents to sign
190
10 APRIL 1991
Dear Parents,
As part of my Master of Education Research Thesis I am 
currently investigating the discussion generated and the 
social interaction of pairs of children while using a Logo 
computer program. A video camera will be used to record the 
behaviour of each pair of children for a half hour period each 
week for 10 weeks. The children will be videoed in their own 
classroom during regular school hours while their classmates 
will be continuing with their regular school work.
I sincerely hope you will give permission for your child to be 
included in this study project by signing the form below.
I will be only too happy to discuss the results of my findings 
with you later.
Yours faithfully,
D.P. Topel, B.A. (Hons)
This programme meets with my approval.
PRINCIPAL
, hereby give my permission for my
to be included in the
I,  _____________________
son/daughter, ________
computer study project.
Parents Signature Date
191
6 August 1993
Dear .... ................
As part of my Master of Education Research TTiesis I am currently 
investigating the discussion generated and the social interaction of 
pairs of children while using a Logo computer program. A video 
camera will be used to record the behaviour of each pair of children 
for a half hour period each week for 10 weeks. The children will be 
videoed in their own classroom during regular school hours while their 
classmates will be continuing with their regular school work.
I sincerely hope you will give permission for your child to be 
included in this study project by signing the form below.
I will be only too happy to discuss the results of my findings 
with you later.
Yours faithfully
D P Topel B.A.(Hons)
I, ..........................., hereby give my permission for my
son/daughter, .......................  to be included in the computer
study project.
/  /93
Parents signature
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Appendix D
Given shapes the turtle can be changed into
shapes
1 2 3 4 5
• ira m d
11 12 13 14 15
-> W ■ A
21 22 23 24 25
m Úh ■
6 7 6 9 10
ItfpL
16 17 18
*
19 20
26 27 28 29 30
i ■ • • •
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Appendix E
Reference Booklet
LOGOWRITER
REFERENCE
195
fd forward * rt
ÌL fs backward It
pu pen up
pd pen down fd 20
pu fd 20 
Pd fd 20 
pu fd 20 
Pd fd 20
right
I f *
left
*
HI*
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l o  draw a square 
f d  30 r t  90 
f d  30 r t  90 
f d  30 r t  90 
f d  30 r t  90
A q u ick er  way i s  
repeat 4 t f d  30 r t  903
To draw a r e c ta n g le
fd  30 r t  90
f d  50 r t  90
f d  30 r t  90 I
f d  50 r t  90 ìli-----------
A q u ick e r  way i s
repeat  2Cfd 30 r t  90 f d  50 r t  903
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To nove the turtle 
Use apple key and 9 
Then use the arrow 
keys to nove.
Then press escape.
Write stanp to keep 
the turtle in a place.
To fill a shape 
Draw the shape. 
Put the turtle 
inside the shape. 
Wri te fill.
198
To set a shape 
Urite setsh and 
the nunber eg 
setsh 2
If you want to Hake 
a picture and keep the 
shape Press escape and 
then write stanp eg 
setsh 8 setsh 4 Use apple 9 to nove
To shade with shapes 
Draw a shape.
Put the turtle 
inside the shape.
Then change the 
shape of the turtle 
and write shade.
setsh 15 shade ht ht is hide turtle
199
np " is used to nane the page eg 
np “square
printscreen is used to print what is
shown on the screen 
apple u puts the curser in the upper 
section of the screen, 
apple d puts the curser in the lower 
section of the screen.
To draw a circle 
repeat 36Cfd 1 rt 101 q 
will draw a circle to 
the right
repeat 36Efd 1 1t 101 q  
will draw a circle to 
the left.
200
To draw a circle
pattern
Use
repeat 36Cfd 1 rt 103 
lout change the number 
after fd
Use 2j then 3, 4, 5, 6.
To draw the circle pattern to the left 
use It instead of rt in the above.
Then you can put then 
together for this pattern.
201
To draw square of 
different sizes 
Use
repeat 4Cfd 28 rt 903 
but change the nunber 
after fd
to Make squares to the 
left use It instead 
of rt
To draw rectangles 
of different sizes 
Use
repeat 2Cfd 10 rt 90 fd 30 rt 903 
Change the nuMbers after the fd.
«
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To Make steps 
fd 29 rt 90 
fd 20 It 90 
Mill Make one step. 
Use repeat to Make 
a flight of steps, 
repeat 5Cfd 20 rt 90
fd 20 It 901
To write in the upper part of the 
screen use apple u to go up and 
apple d to go down to the lower 
section of the screen.
Vou can write inside a shape.
How is this?
m
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Appendix F
Vl
$ t- t
\1 ■
-s s
 ^% 
0 
0
f 3
V *  0
Example of transcription sheet for Study A
£
V
5
5*b
Vi
T
V
*
1
-a
;
$
5
6 M
i<
<30 * cs-
K
u .
\-
I
5b
VL
3 r\
ci
3
0
N*
oNi
1
I
K
K
?
K
$ &\
I
\v
£>**-
S!
hV"
c\
C
K
t i
V
*
c* 0
H;
$j
w
Q>
< "6
-~ S l
- I
? $.
- J>
11
■>,
K .
L
sS
3
'H'i•j
$
K
SC
s
i l
L
t o
O
ro
b oui
<s-
V
3'
C>
NÌ
5S
II
~
t
\Q
$
r .^
'N
L .
r x .
r" 1
V
i
\
-L
VL
f
VA
0
'NN
i
i».
'i<& Ü K-L
L>
o'-
1
\-
5C
<Sx
vn
1b-
5b
C b
204
Appendix G
Example of summary sheet
' V g j Q i fcúfo ______________  S e s s i o n
<{pt i f >-W fit?U ( i . . -  / e . i „ i u )  t°a*vC luil1 <lc -  ,  „  , ,
£ * / , „ ,  e -., . . J i . H  r f . r  c - e n « ,  ^  ¿ e  h<-x.+  h  t> i* j  . (
3  f i d c -^ - l l v ^ ,  . . . .  d . -  ^  - P o i ' )  ,  .! ,■  H c M
’ ~ ’ L'  U / ¿ v /  I io J  /£> f l ln in t f i  n  ->■-/ ¿ V f *  ‘ Ú .-U .jjjk e
Aware e>i T f o e '*<
\e i ^ e r  k j  «T V c .
£ / ,< - . ,* •  4c *•<  ' + .
Verbal Zn/rv't’
b u d  »  u-c'^ t¿y /'c<suA'/; *  ,-r. >-'*.••«_ Y-t c¿&m>
fíZUut !?J% ApCta - m . ¿ 3 %  fras+C I - i n - "  in  -t1'-'” 1 I » ' ' i f
f o n  b e a d  f o d r o l  k, ,  ©  { "  ' ‘ •~n  " " 3
\J Jb rt-iuri''.- fh ji  f l e d  ‘sS . . I ¿ . btr I ,/ < !,..  o// V/if- f,
¿ ? v V » ' « ik ’i Ac ü i« - ( I olw< » í
f o n t i !  c t  -  Ö ^ ‘ - ^ / A ^ r ;> 1 , ( 7 )  [ * > - <  - 1  ‘ " - Y
n> y?. . ,  $ hfa<J »' ' }  *- * ^  i-- t)> I* it-1 / .^  rt i|¿ H i: ‘ c í l^
L *  ( P U T ' 1 1  C i  f / l t j S I C ä i  fo& kr i ,  A  '  L e a d  ¿ w / iw < -h ill's
-------  -------------- ■■ -----------C i f r e s  Pa s* #  "-"■•< f o i l ' k .
f / c d & n r c
r \ i ‘l u d e  t? e  c a r e  .
Pet**4* i 4 ii <-4 hfly-ft- i.
T*thn* fddhrr 'Input
e < (p'pù't- ¿b*v¿-* 5 4 * - ¿ j / ^ í*-í
f o t  m e r a  A ^ a m i r s s .  p  o u - ^  y ¡ ^ — (  , ¿ f o — ,  ■ " .......... .
¿"fi K M -* i l  /1 'I ¿/ JJ + •’ f f  J  .
V V  ^  y  #■'
7 ^ 5 / 4  / ?  a r b o r  t u a  e teC
étn Td S A .
i t i  lui+.
t^OsvU- Lei- i l/ i l  f a r i  t y s  i i f x t  - i r  A ç i a ^ f j s - ,
f o p  I  i y > â  ^ ’' O - u n é -  W  A o U *~  l>e<td ¡ ~ ^ ' "  ‘ ’" • • ' b -  S>‘,s , ^  U c y jo  Kx-5 0 c- r i e .
P<XmA  U -P t ' C i(J//. A  Â u A  !■> i ah
'f7><'n fi) r i
** / I .¡r, rs s .
777 ;  ; v . , . . , . ,4  (7Í^W t vÍT€ y J "  4”P ld p *•< /4- lo  fi .S i i i :d  M i   ^ " ‘i  <
j P f ¿ ¿  ¿4 b£fi 0*1 O f  ' t & e í F  r  cc*iAf Pow  Ao  u - í - tr-' -* j  c - | i , . » - f  í  /í/¿7r ^  rr/-/<jJ %
S e d - f * h c j  c f r r a r j - t j t  n t e / t l x .  ?
A i  A / u v  T  jP ¿’iici/-'¡■ '¡j v e t c - e .  " I  U n o ^  " II
/ p r i e  o A  A & t c e .
As/dcs.
^  ha  ^: ! : ! ■ -
fonder- -fraits
I f o t r r  t t / J - h o n s .
~ S rr\ ‘< r< \o\ '\on  w i t l i  c l d ss **> frs .
f  ; / / i. '¿ U r n - I I I )  A/pup T  f,t~i  ^  i ,ouj .
‘I p „ € nu>f( A u r »  ~tf~f- 7 1 l ' " '  J l i ' " '  /
• a ; s  ¡0  < * - ,  /d , f  4 , < ^ .  / /V ry
tr*! r--t>> ¡n u r  
b ru te  (t d¿trus r ls  
Aifoyy .tu ‘. i 4, ri ehr i ■. il
P f  a  ¿  i t t j  o f  4  u r n e
/tis i fi <■ - '> - 
7 0 . YC<-.. . ' - f  ■
-Ilic i; -ii-»  r ,m
AßCame A r- 7 r f - fU - i
rt'lu Arift -limi,
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Appendix H
Example of category summary sheet
'Z ovcA J  A / 9 - l/y  P'XhJj  / fa d c e m . A  -nsru / 7
1
S is w ie
A/e>*6 |< ws/> 1 1
2  c U e  " 1 1
A f T y n s  . d r p ) i  s i ~ s n j  
f  *  <t Ur z  0-T )
---------- ------------------------- -
z
Z o v c A y ,  &
p m h  ^
A /c m /  "  "
i u » * * - f k  i . h , ( K  - f - j
3
2 & c i f , U i i ,  I I I  1 (5 p
s><- ( T ^ / ç /
Í*Out>U~' h r n d  U ( / C Í P S r
ta.«d Os/f-- e v i e n i t i
V*£j 1<Í ^ h e ^ J
-i A A fL f  lu t‘ d ’-
[ \ }o v r t fy  ' t i / iV j  If?
4na U r  A  o v n /
o >\/i <• - ¿ ¡ l  {K  ■
4 -
f ì c u d *
h n i i A s  / /  
f< c i4 /Á / A aí A oC & 7y\r
h / in / l í  (h '/
A  * ^ v y  ¡ / v i . ' d t r s
A Jok^aty. h n t» A j
ffo-Lrtlg / / /
\ J ^ )  7 a k j U  < w J  
A  ->*%y 4 c
A <7>w m e u r z  ~~T~ hfirtsL r
^  * ¿ 4 -  * i
5
/V o t¿  2 a < A ^ ) C :
I f ie c A e  l io  M í  h a  » A i
A c m A '
Y f \ o < £
( 7 m )
Y r ì ì l à
N a n y v y  HI v p f ( V ' p U s h t  n a j  h f i n d s  < r N  é >  '
i
¿
-'A f& cÁ ' j O m h t s  h a n d s .  
Z - fr c h U s p íi /V
¿A /lícr A -+W - 
/ / o c / s s j - * ' t í  c Ä ' H  L*-t¿
’
A  “W W  f y u i h r j  
/v .c **+ G *y  Lm  » d s  a - r i
( V  i l
7
T Z a u o t* iz u  Ü í,  Ñ & £ ¿  
h - r a d  íh  r r j ;#**• s < 
H» M g * / ^ c i z k i i ^  h^ v > -h»
ó rrv t  f d  ( $ /
U r * "
/  -T ' 1 ! .
A  'y v y t /  * * * 0
?
(T vC -r ( j ^ )  N p u / s h  a  r ,\  A  
C  h e ^
A / o d *  U j>  C-Ìp ^>< ^t> *
S f n - i  ¿ i» *-  “Z-guC^v r
V ™ ..”  1 '
( ! < / }  J s m h f S  
¿ \ * r r \ * A  l \ 4  r u 7 s  
^  - / /
_____________J
h a  I d s  2 a c A '
h e & ¿
2 c v e ^ f r t f¿  a ./ /  c  l o s <
A /qo/ *  p u t  h < *  t *a *> c h  
t r i 'i
N c m e y  h e l c l s
A d i s t i ,  h a n d i -  
p f e s S f S  U t y  Z A *} *» * ,
1 ha u s  ^  b  o , r ^j c *‘ •
A ?
Q y / Z o u t ¿  p u s i > * í  h * . j .  
/ / ¡ f y / C  U  k e s  ( f )
AJ,o*As  U í r s  ^  u ‘íA
P u l i i » )  h * ' r i
C tr tH S .
A c U r v u m j *
I ¿ h e i r
ß r i e f l y  M x m c j h e  ¡As  
A o o A  l “ ' ^ 1 s o
A ^ v rv * y  f  /f ' '  * * '
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Appendix I
More details on conflict that arose between pairs
In the first session Paul explained to Adam that he should be controlling the keyboard because he
can type faster, and then he demonstrated how slowly Adam typed. In session 3, within one
minute o f starting, Paul asserted it was his turn and then they had very quick turns with the
keyboard passed back and forth very rapidly for a while. Paul continued to dominate with
Paul: "Yes, do it. Do it. Don't look at me like that. ... Now it's my tum. RT R. Now you're 
wasting one o f my turns. See (He raises his voice.) Now, look what you're done! I'm 
going to  have one more turn. Now fix it up. (Hepushes the keyboard over to Adam.) 
You have too much. Up my turn, don't you? "
Adam: "Yes, RT 90."
Paul: " One more turn. " (Adam keys in something and then Paul takes the keyboard)
Paul also asserted that in the next session he would be doing the letters.
Paul: "And in the next session we're on I'm doing those letters. All o f them. I guarantee."
And in the next session Paul did do the letters as they "shared" the keyboard but he continued to 
harass Adam over taking turns. After 26 minutes into the session Adam wants a turn.
Adam: "Wait, wait, wait."
Paul: "I was going to so something then (Paul says in a raised voice.)
Adam: "Look, Paul, you're doing all the things. Now I want a tum. I get more than one turn." 
Paul: "Only five. Come on. Come on, only two turns. Did you have breakfast? I bet you had 
breakfast."
Adam: " It's not fair. How many turns did you have?"
Paul: "No, I didn't. I only had. Let's see. I only had three turns, three turns." (Paul stands up 
and punches into the air.)
Adam: "Three turns."
Paul: "Come on. Just do it........One more turn. Come on. Let's do it. Are you going to do it
or not?"
Throughout Session 9 Paul continues with the following expressions: "Come on, Come o n ." , 
"Come on. Hurry up!" , "I'm not sitting here all day!", "Come on. Press it." and "Stupid idiot."
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Zach and Noel displayed conflict over physical control o f the keyboard and where to type in their 
names. In the second session after Noel had been in control o f the keyboard for 12 minutes Zach 
attempted to key in something. Noel shoved his hand away as Zach said, "No, my turn, my turn." 
Noel: "The pencils in the middle of the tower, Zach. Now, Zach."
Zach: "My turn, my turn." {Zach pulled the keyboard over in fron t o f  him self and N oel let him.) 
Noel: "Just a minute. I've got to put my name in the middle. Zach, don't put your name there. 
Stop! Stop! {N oelpushes Zach's hand) Put in the middle next to mine. Stop! Stop! 
Zach, Zach." {Noel takes the keyboard)
Zach: "Put yours there." {H epoints on the monitor.)
Noel: "No, no, Zach. No, Zach. {Noel moves Zach's hand away.)
Ann and Nancy were very quiet throughout all the sessions. Nevertheless there are a few 
incidents o f minor conflict. In the second session Ann says to Nancy, "Apple 9. No, don't, 
because look. Do it right." Later Nancy says, "That's stupid! Press one."
Tammy and Amy were very different and at times very loud when protesting how their partner
was performing the task. In session 6, when turning the turtle, Amy yelled, "90, 90, 90! " Tammy
replied in an agitated voice, "Stop, No! No! No! We got to delete it. Delete it, Amy!" Later
in the same session Tammy keyed in "RT 900" instead of "RT 90". Amy said, "RT 900! How
dare you put 900!"
Tammy: "Left."
Amy: "No, no, no!"
Tammy: "I know what I'm doing."
In this session there was verbal conflict concerning who messed up the performance o f the task. 
In fact they ran out o f time and did not complete the given task.
Tammy: "But, you made it go all wriggly. "
Amy: "I couldn't. I went like that and then you went like that. I went like that and then you 
went back there and now you can't even do it. " {Amy laughs and p u t her head down on
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the desk.)
In the sixth session Nancy pushed the keyboard over to Ann and told her she could do it after 14 
minutes. So in this session they had individual control o f the keyboard with Nancy for the first half 
and Ann the second half. Once in session three when Tammy and Amy were sharing the 
keyboard, Tammy pulled the keyboard more towards herself and said, "In the middle." Thus the 
keyboard was placed equally between them. For most o f the session the keyboard was right in 
front o f Amy with Tammy keying in the numbers. Amy suggested changing over the keyboard 
so it was pushed from one to the other for a very short time.
Further, in three of the pairs one child was very dominant. These children were Paul, Nancy and 
Amy. Their dominance was enacted differently, however. As shown above, Paul constantly used 
stand over tactics towards Adam. Nancy tended to take the lead as Ann was not so familiar with 
the program but only in the first session did she constantly dictate the input for Ann to key in. 
Amy took the lead with Tammy and when they "shared" the keyboard she always was in control 
of the letters and the numbers. In these cases of dominance by one partner the task results were 
generally not as good. It appeared, in my judgment as a teacher, to be a hindrance to  completing 
the task successfully except in the case o f Nancy and Ann where it was somewhat different as Ann 
had not had the opportunity to become familiar with the program as the others, so Nancy was 
in effect teaching her. Where the two worked together cooperatively with less conflict and no 
standover tactics the task was completed successfully although these children were lower
achievers.
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Appendix J
Sample of additional summary sheet used in Study B
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Appendix K
Children's written comments after final session in Study B
John only wrote: "We thought about it for a while."
Mark wrote: "We just stuck our heads together and we came up with an idea. We just decided 
it in our heads together. We both did."
Irene wrote the following: "The planning was good because I was the main one planning because 
Sarah was always saying, 'I don't know. I don't know.' for every question I asked her. I didn't like 
Sarah on it because she never helped anybody and she never did. I decided to do it and Sarah just 
hogged the keyboard. I always thought of the order it was going to come but Sarah always 
wanted it her way. The time I thought o f but Sarah just butted in and said, 'I didn't think of the 
time.' I decided to do it one way and Sarah decided to take over and she decided it. So she was 
always hogging the keyboard. I planned on doing the circle, then the square. Then Sarah just 
butted in again and Sarah said, 'Rectangle first, then triangle, then circle and then square.' Then 
Sarah just said, 'Go away. This is my keyboard. I control it.' So I reckon that Sarah should've 
been off the computer the first step because she was hogging it not me when you think I was 
hogging it. Sarah said that she wanted me to get into trouble. And get me straight out of school 
otherwise it would've been better without her.
"My favourite task was number 10. The last task was very good because we didn't have to go on 
the computer. The computer was worse o f making enemies, the other tasks were good but this 
one was the best. This time we didn't fight because we could co-operate on the task. When we
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were on the computer we couldn't co-operate because there was only one keyboard and two of 
us sitting on the chairs, not one. The timing was good through the tasks. And the tasks were 
easy and good. It was a great idea to see whether we could co-operate. I don't like planning 
because I like to get straight on to things without wasting any time. "
Sarah wrote the following:
"I thought the video was boring because I never got a go because Irene was hogging it. Every 
time I did get a go they were always short ones. And Irene pressed other buttons. I think it's 
easier to plan because then you can just copy what you have on your book. We decided oddly. 
This is how. Irene just says, 'I'm on the keyboard first.' So then it's decided and I don't do 
anything. When Irene's on it and she takes it off me when it's my turn. Irene always decided. I 
thought the hardest thing was the house. My favourite thing was the shapes with the ghosts in 
and stuff like that.
"I planned how to do all the time. Sometimes I didn't get enough time to plan it. We didn't have 
a lot of time for some of the activities so we had to stop, half an hour wasn't enough time. Then 
we did some puzzles that was much better because we can both do it at the same time. It was 
very easy to do. We did seven in fifteen minutes. It was a lot o f fun. I thought time went 
quickly. We planned to do them together. We knew what to do. I think it was much better than 
the computer because there is no one to hog it. You don't really think about the camera being 
there. You just forget. And you get used to it. There wasn't really much to decide about because 
they were so easy. All there was really to decide about was who was doing what. It wasn't as 
fun as the activities on the computer. I thought the actual program LogoWriter was excellent 
because o f all the things you can do on it: colour in shapes, use different shapes for different
pictures.
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Appendix L
Selected transcripts of verbal conflict in Study B.
Session 3
Irene has control o f the keyboard. During the following conversation both are pushing each
other sideways.
Sarah: It's my turn.
Irene: It's my turn.
Sarah: My turn.
Irene: My turn.
Sarah: My turn.
Irene: My turn.
Sarah: My turn. You started it.
Irene: I did not.
Sarah: Stop it.
Irene: You're doing my turn.
Sarah: Stop it. And I didn't do your turn yesterday. Did I? And then pen down.
Irene: Oh yes, pen down.
Sarah: Don't, yeah. (Claps hands).
Session 5
Teacher: Who's been on the keyboard most o f the time?
Irene: Me.
Teacher: How did you work that out between you?
Sarah: She just said I think it's my turn this time.
Irene: I guess so.
Sarah: Yes, you did that today. You put it here. (Sarah places the keyboard in fron t o f herself.) 
Irene: No, it wasn't.
Sarah: I think it's my turn today. You put it away.
Irene: No, I said, "Do you really want to have a turn?"
Sarah: You didn't offer it. You just put it there.
Irene: I did not.
Session 8 John and Mark
Conflict over keyboard control:
John: Let me do something, Mark.
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Mark: Well you done it last time, so why can't I do it now? 
John: I did not last time.
John: (with raised voice) Just because I made a mistake it doesn't mean you have to take over.
Each blame the other:
John: You're the one who told me what to do.
Mark: You're the one who pressed return.
John: You told me what to do and that means you told me what to write. It's your fault. 
Teacher: We can do without the argument.
Mark: You just ruined everything. 
John: You did that.
M ark and John also argue over apple T and shift T.
Session 8 Irene & Sarah
Sarah: It's my turn today. 
Irene: No, it isn't.
Sarah: Yes, it is.
Irene: No, it's not.
Conflict over pencil. Sarah takes Irene's pencil but Irene tells her to use her own. Sarah's pencil 
is on the floor. The teacher put another pencil on the desk. Irene tried to stop Sarah taking it. 
They both grab, push and pull and only stop when the teacher says to stop fighting.
Each blame the other:
Irene: I told you Sarah.
Sarah: Don't put the blame on me. You were the one who did it. 
Irene: Well, you were the one who told me to do it.
Sarah: You didn't have to do it. Did you?
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Session 9 John & Mark
Right at the beginning o f the session:
John: Well you started yesterday.
Mark: I want to do it.
John: You did it yesterday. You did all o f it yesterday. (M ark takes the keyboard and John tries 
to stop him.)
Mark: No, you done part o f it.
John: Oh, I did square and you did triangle. Or, do circle. Good on yer. Choose cir base.
(M ark continues with control o f the keyboard.)
Mark: Shift key. (Waves his arms around).
John: I want to do something.
Mark: I know.
John: So you do it all.
Mark: I know. I know.
John: OK 60 whatever that thing is.
Mark: Dot. (Mark pushes John hands o ff the keyboard.)
John: (with raised voice) You haven't done the thing that goes in between. Just go back.
Session 9 Irene & Sarah
Sarah: My turn. (Sarah takes keyboard.)
Irene: My turn. (Irene takes keyboard.) Well you did it first.
Sarah: But you had a long go yesterday. (Physical struggle over keyboard) 
Irene: Hey, give it to me, Sarah.
Sarah: Give it back.
Irene: Look what you did. (Irene ends up with the keyboard.)
Teacher: What are you doing, Sarah?
Sarah: Nothing.
Teacher: Nothing, why not?
Sarah: The last few I've been completely bored because I haven't been getting a turn.
Irene: Yes, she has.
Sarah: Small, teenie ones. She takes it off me half the time.
Teacher: Have you thought how you could share?
Irene: Well I asked her why don't I do the numbers?
Sarah: (With a raised voice) I never said a word. You do one thing. (Both speaking at once) 
Irene: I said, "Why don't she do the letters and I do the numbers and she says, N o.' "
Sarah: Then we don't get much each really.
Teacher: So what's another way of sharing?
Sarah: We do like two things each or one thing at a time each.
Teacher: So what do you think of that, Irene?
Irene: Beg yours.
Sarah: Do two or one thing each like then you get a turn and I get a turn.
Irene: I don't get it.
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Teacher: You don't?
Sarah: She doesn't get what I mean.
Irene: No, I don't.
Teacher: You do one circle and let her do the next.
Irene finishes her circle and then Sarah has a turn hut Irene keeps keying in now and then.
The keyboard is being pulled back and forth.
Sarah: And it's my turn. My turn. But it's my turn. {Irene has the keyboard). It's my turn, Irene. 
Irene: Too, bad.
Sarah: And I'll do another big boo boo if you don't give it to me.
Irene: Well, excuse me if you do.
Sarah: Well.
Irene: I'll strangle your neck, Sarah.
Session 10 John & Mark
John: Will you stop. Keep you big gob to yourself.
Mark: You wouldn't see me going around kissing people.
John: Yes, I would. Your mum runs up to you and you give her a big slobber. {John pulls a face  
and make a kissing noise.)
Each blames the other:
John is not doing anything.
Mark: I'm waiting until John writes something on the flip side. 
John: I'm asking him what we should write.
Session 10 Sarah & Irene
Irene is being nasty.
Irene: Get a move on ( as soon as Sarah starts her turn on the keyboard.) Get a move on. 
{Irene presses letters and annoys Sarah.) You don't know the alphabet. Well you can't spell. 
You don't even know how to spell triangle. Get a move on.
Irene annoys Sarah.
Irene: That's all she says, "I don't know. I don't know." She can't get it.
216
Appendix M
Selected transcripts concerning planning in Study B
Session 1:
Sarah: What are we going to draw? A square?
Irene: Why are you going to draw a square? How come you are drawing a square?
Sarah: Because it's easy.
Irene: How come it's easy?
Sarah: Because of them are equal. I have to get the turtle in there.
Irene: How are you going to do that?
Sarah: Apple D.
Irene: Why are you going to do that?
Sarah: Because its turtle is in the middle.
Irene: Why are you going to put the turtle in the middle?
Sarah: Do it.
Irene: How come?
Sarah: I don't know how I'm going to do it.
Session 2
Mark: What are we going to do first, John?
John: Don't know. {Shrugs shoulders).
Mark: Don't do the house too big. Ah John, are you going to do the house pretty big? How 
high are you going to do the house?
John: About that high. ( Shows height on monitor by pointing.)
Mark: That's pretty small.
John: How do we get it that high?
Mark: I don't know.
John: What about the roof?
Mark: The roof - but you said right up to there. About there?
John: That's where the roofs going to be.
Mark: Or yeah. The roof runs, John. Well just do it from the bottom then, John.
Session 3
Irene: What shape are you going to draw now?
Sarah: Bigger square.
Irene: How are you going to draw it?
Sarah: Um FD 50.
Irene: What will that do?
Sarah: Urn.
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Later
Irene: What shape are you going to draw now? 
Sarah: A bigger square.
Irene: How many?
Sarah: I don't know.
Irene: How are you going to do it?
Sarah: Repeat 4 FD 70.
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Appendix N
Selected transcripts of children questioning their partner
Session 1
John: Do you want to make a square? (No response.)
Mark: Now what are you going to do, John?
John: This.
Mark: What are you going to do that for, John?
John: Watch this.
Mark: What do you always have to do PD? 
John: So it draws.
Irene: How come you are doing a square?
Sarah: Because it's easy.
Irene: How come it's easy?
Sarah: Because all o f them are equal.
Sarah: I have to get the turtle in there.
Irene: How are you going to do that?
Sarah: Apple D.
Irene: Why are you doing that?
Sarah: Because the turtle's in the middle.
Irene: Why are you going to put that in the middle? 
Sarah: Do it.
Irene: How come?
Sarah: Ooh, I don't know how I'm going to do it.
Irene: Why did you do that? 
Sarah: I don't know.
Irene: What are you going to do, Sarah? (Sarah does not reply.)
Irene: How are you going to draw a triangle? 
Sarah: I don't know.
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Irene: How are you going to draw a triangle? 
Sarah: I don't know.
Session 2
John usually did not answer when Mark asked "Why?" John got angry. 
Mark: What have you done, John? What are you going to do? (No reply.) 
Mark: What did you do that for?
John: Mark, stop complaining.
Teacher: Well he said, "What did you do that for? and stuff like that.
Mark: How high are you going to do the house? 
John: About that high. (Points on monitor.) 
Mark: That's pretty small.
John: How do we get it that high?
Mark: I don't know.
Mark: And why did you do that. Did you think that was right? 
John: Yes, this should have.
Sarah: What shape are you going to make?
Irene: A square.
Sarah: Why are you going to make a square?
Irene: Because it's easier to go.
Sarah: What are you doing a house like that?
Irene: Because that's what it says.
Sarah: What are you doing now?
Irene: I'm doing the roof.
Sarah: What are you going to do next? (Didn't hear reply as too soft.)
Sarah: What are you doing now? (No reply)
Teacher: Yes, what are you doing now, Irene?
Irene: Windows.
Sarah: What colour will the house be? 
Irene: You asked me that before.
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Session 3
Mark: What are you doing, John? 
John: This.
Mark: What did you do that for?
John: I hadn't enough room to do my square.
Mark: What are you doing, John? (No reply)
Irene: What shape are you going to draw now?
Sarah: A bigger square.
Irene: How many?
Sarah: I don't know.
Irene: How are you going to do it?
Sarah: Repeat 4 FD 70
Irene: How are you going to draw it? How are you going to draw it? (No reply)
Irene: What are you thinking?
Sarah: I'm thinking me going to fill it.
Session 4
Mark: What are you going to do now, John? (No reply.)
Mark: Why didn't you do the top fin first, John? (No reply.)
Mark: What did you do that for, John?
John: Oh, shut up, Mark.
Mark: What did you do, John?
John: What else?
Mark: What colour are you going to do the little fin?
John: I know.
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Mark: Red.
Mark: What are you doing, John?
John: Or, or.
Irene: What are you going to draw?
Sarah: I'm going to draw. I don't know.
Irene: How do you draw that?
Sarah: Or.
Irene: Do you know how to do it?
Sarah: Let's see.
Irene: What are you doing?
Sarah: Yeah.
Irene: Where are you going?
Sarah: I'm going down.
Irene: Why are you doing that?
Sarah: Because I'm doing the other square for the body.
Irene: Why are you doing another square?
Sarah: For the body, I said.
Irene: It's starting to look like a pig.
Sarah: Ah, yes, it is a pig.
Irene: Just do a square.
Sarah: Or, O K.
Irene: Do the body after a pig.
Sarah: Yeah.
Irene: Set 10.
Sarah: Now apple 9. I'm not a baby, Irene.
Irene: What are you doing? That's what I meant, not now.
Sarah: And there, stop it.
Irene: Why are you putting the legs like that?
Sarah: I know.
Irene: I thought the legs were supposed to be down the bottom not up the top. Why are you 
doing smaller numbers?
Sarah: Because I don't want them to be too long. Lena, stop that.
Irene: LT.
Sarah: I've already done that.
Irene: Why are you joining a leg up there?
Sarah: It isn't a leg. It's a tail. Oh, 4.
Irene: Apple 9 . 74.
Sarah: I know.
Irene: How are you going to join the legs there?
Sarah: Or, Irene.
Irene: Why did you put the thing up there? Why didn't you?
Sarah: Irene, Irene, RT RT. Ow, that hurts. Irene. (Irene pushes Sarah sideways. Sarah rubs 
her arm.)
Irene: Escape.
Sarah: I know that.
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Irene: You're only got one leg.
Sarah: I'm doing the. Stop asking questions.
Irene: You're supposed to ask questions.
Sarah: Irene, stop asking stupid questions. You ask me 10 000 times.
Irene: Triangle.
Sarah: See, you ask me 10 000 times 
Irene: Why did you? Why?
Sarah: She didn't ask me a proper question. She asked me all the time why there was a triangle 
in the middle o f the tail. She's been asking me stupid questions.
Session 5
Mark: Now, what are you going to do, John?
John: Escape. Just colour in.
Mark: What are you doing, John?
John: I'm changing the colour o f the car, see.
Mark: What are you doing, John? What are you doing? (No reply.)
Irene: I think I'm going to draw a street scene.
Sarah: What are you going to draw?
Irene: I told you.
Sarah: I know you are trying to do a street scene, but what are you doing in the street scene? 
Irene: Drawing cars. What else are you supposed to do and maybe some houses.
Sarah: What are you going to do next?
Irene: I'll do — when I've done the houses.
Sarah: Why are you doing brick walls between the houses?
Irene: So that I can get the trees.
Session 6
Mark: What are you going to change the colour for?
John: I'm not changing. You're supposed to.
Mark: What are you going to do? What are you doing, John? (No reply.)
Mark: John, how are you going to do that? (John does not answer the question.)
Irene: What are you going to draw?
Sarah: A rectangle.
Irene: How are you going to draw it?
Sarah: Repeat 2, yeah.
Irene: Why did you choose to do that?
Sarah: Because the quickest way.
223
Irene: What, what are you going to do now?
Sarah: Going to set colour.
Irene: What colour are you going to do it?
Sarah: Actually, red.
Irene: How are you going to do it?
Sarah: Set c 4.
Irene: What are you drawing now?
Sarah: You'll see.
Irene: What are you drawing now?
Sarah: A brick wall?
Irene: How are you going to draw a brick wall? Why are you doing a brick wall?
Sarah. I  don't know.
Irene: How are you going to do it?
Sarah: I don't know.
Irene: Miss Topel, Sarah, Sarah keeps saying each time I ask her a question she says, "I don't 
know. " Why are you going to do it that way?
Sarah: I don't know. I don't really care.
Irene: Why don't you just do it?
Sarah: I don't know.
Sarah: Well, you keep on asking me questions.
(Tawards the end, Irene asks how, why and what questions very quickly and repeats them three 
times. Sarah responds w ith , "I don't remember," after each group o f three questions.)
Session 7
Mark: Why are you doing that?
John: It says to square.
Mark: What are you doing?
John: That's what we're supposed to do, apple F.
Mark: What are you going to do now?
John: This.
Mark: What are you going to do?
John: Another brick wall.
Mark: What are you doing? What are you doing? (Question ignored..)
Session 8
Irene attempts to question Sarah but she answers with, "I don't know."
Irene: What do you have to do?
Sarah: You have asked me that question already.
Irene asks Sarah to tell her what she has to write but Sarah folds her arms.
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Sarah: What are you doing?
Irene: Trying to find out where the roofs got to go.
Session 9
Mark: What are you doing?
John: I'm trying to get the turtle to.
Irene: I thought you were supposed to be asking me questions?
Sarah: I don't know what to ask.
Irene: Where should I move it to?
Sarah. I don't know.
Irene: Don't say, "I don't know."
Sarah: I don't know.
Irene: Tell me. Oh, I hate your hate attacks. "I don't know. I don't know."
Irene: I'm asking her a question and she says, "I don't know."
Sarah: Because I don't.
Irene: You can answer one question. You can't even answer one question.
Session 10
Mark: What are you doing, John? (Question not answered. This happens again later.)
